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CROFTS MAKE THE FINEST 
YOU CAN BUY 


CROFTS PATENT ‘RO’ TYPE 
DISC FRICTION CLUTCH 


A REALLY FINE GENERAL PURPOSE INDUSTRIAL CLUTCH 
POWERS RANGING FROM + TO 320H.P. AT 100 R.P.M. 
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Single mechanism with adaptor rim 


(double mechanisms available) 


Write for publication No. 5613 
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Roller operated ; no toggles or links 
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Compact with smooth lines ; strongly built 
Simple one point adjustment 


Drives in either direction of rotation 


MECHANISMS WITH OR WITHOIM ADAP 
TOR RIMS AVAILABLE FROM STOCK 
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: , AIR ACTUATED AIRFLEX 
* Complete clutch couplings for connecting two CLUTCH 


shafts Publication 573 


* Clutches with pulleys; chain sprockets or COMBINED AIRFLEX 


‘ CLUTCH AND BRAKE ; 
ear wheels ; build i Publication 573 ye 
* Clutch mechanisms only, to uild into your D.S. RIM CLUTCH eh 

machine Publication 154 vee 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS Pits 
Head Office : Thornbury : Bradford 3 : Yorkshire 


Telephone 65251 (20 lines) Telegrams: * Crofters Bradford Telex” Telex 51186 
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SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12  ~°  Telephone: Shepherds Bush 2070 ~- Telegrams: Coborn, Telex, London 


And at 600 Commercial Road, E.14 * Bidder Street, Canning Town, E.16 * Bath * Belfast * Birmingham * Hebburn-on-Tyne - Leeds 
Luton * Manchester - Sheffield * Swansea 
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For Ventilation— 
The United Kingdom Atomic Energy Authority 
selected COLT 


To meet the exacting requirements of the 138,960,000 cu.ft. of air per hour, day after Springfields and Aldermaston; also the 
U.K. Atomic Energy Authority. Here was day—naturally, without noise, maintenance — entire ventilation for the new Reactor and 


a challenge to Colt! Asked to design a or running costs. Blower Houses at Chapelcross and the Heat 
ventilation scheme for Building C.200 at the Contracts for the United Kingdom Exchanger Building at Dounreay. The 


Capenhurst establishment, Colt technicians Atomic Energy Authority include other Authority is but one of the 10,500 Industrial 
planned and subsequently installed a system Colt installations at Capenhurst, Harwell, Organisations who use Colt Ventilation. 
that fulfilled—in every way—the Authority’s. 
most stringent specifications. 

The installation comprises 316 Colt 
CO.4480 Gear Operated Clear Opening 
Ventilators and 6 Continuous Ridge SR. 
Ventilators, each 220’ long with an effective 
throat width of 5’. It is capable of moving 


Send for Free Manual on Colt Ventilation to Dept. S22/1B. 


VENTILATION. 


COLT VENTILATION LTD * SURBITON * SURREY 
TELEPHONE : ELMBRIDGE 6511 (10 lines) 





U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne and Sheffield. 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia 
and Nyasaland, South Africa and West Indies. 
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General Engineering Shop, Messrs. Vickers-Armstrongs Ltd. ; Barrow-in-Furness 


RECENT CONTRACTS INCLU DE:—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation, Appleby-Frodingham 
Steel Co. Sheffield Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys : Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, I.C.I., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
S.P.D. Depot, Aylesford, Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen, Stations: 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No, 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 


Write for Brochure to:— 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 




















For accuracy in operation... 
THE BESCO 


Inclinable Power Presses 


Model BA, Mark ZI. 





















These machines have all the qualities making them the key to your press shop and they 
can be supplied IMMEDIATELY FROM STOCK or just when you want them. 

First, and essentially, they will give you quality in workmanship and accuracy in their 
operation. 

From the foremost medium range on the market, Besco Inclinable Presses, Model BA, 
Mark Il, sizes 18, 19, 20 and 21. (Registered Design No. 841913.) 


Pressurezexerted Adjustable stroke 


Size 

BAI8 10 tons gin.—I fin. rest 
BAI9 18 tons tin.—2gin. 

BA20 28 tons tin.—2}in. 

BA2! 40 tons 4in.—3 hin. 


They give you top capacity with plenty of safety and the adjustable strokes are generous 
in their range. 
Full details from:— 


FS Edwards Ltd 


Specialists in the manufacture of fine medium presses 
Edwards House, 359-361 Euston Road, London, N.W.1 ; Lansdowne House, 41 Water Street, Birmingham 3 
Telephones : EUSton 4681 (7 lines), 3771 (4 lines) Telephones : CENtral 7606-8 

Telegrams : Bescotools Norwest London Telegrams : Bescotools Birmingham 3 
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for industry 







Ford industrial engines are a practical proposition for many industrial equipments 
... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And remember, every Ford engine 
is fully backed by a World-wide Spare Parts Service Organisation. Take your choice 
from a wide power range... Diesel 30 to 86 b.h.p. and Petrol 21 to 87 b.h.p. 
(12-hr. rating). 

DIESEL ECONOMyY—have you considered the replacement of existing power 
units in your equipment and trucks with the famous Ford 4D Diesel engine? 
You'll have the unique advantages of economy, long-life and low running costs... 
plus the best service in the World! 


Wherever you are, whatever your problem, we 
are at your service. For further details of 


INDUSTRIAL 
ENGINES 
and the equipments they power, contact your 


nearest Ford Dealer or write to 
FORD MOTOR COMPANY LTD - PARTS DIVISION + AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 


POWER TRANSMISSION— THE FINEST RANGE OF SMALL HORSE POWER MOTORS 
throug h the medium of FOR ANY INSTALLATION 

FLEXIBLE 

FABRIC : 

COUPLING with the 

DISCS 








One-piece 


gearbox... 


TYPE H.D. 
geared motors 








% strong, stiff, a box casting always 
al aimee A.C. or D.C.NECO 
bi il | ks “U. or... motors 
goog ee of all fixed or variable speed 
* it 200 Ib. ft. at 26 types, made in the same 
oom factory as the gearbox, 
%* Are easily assembled. r.p.m. up to 480 r.p.m. allow competitive prices 
% Give extreme torsional flexibility. ¥* or 100 Ib. ft. between 0°66 r.p.m. and speedy delivery. 
% Absorb irregularities in load variations. and 22 r.p.m. 
% Axial and parallel misalignments are corrected %& foot or flange mounting 





ESTABLISHED tao 
HER RMETIC AU; 1UBBER C2 [re NECO GEARED MOTORS LIMITED 
@ non-ring firm 
> OLD TOWN: LONDON: SW4 
anne 


Street, BIRMINGHAM, 16 =~ 





SUBSIDIARY OF NORMAND ELECTRICAL CO. LTD 
Telephone : MACaulay 3211-4 





Hermetic Wor 
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Why must we have a Brush transformer? 


Oh, well, sir, you see... Well, there’s so much one can say... 
Well then say it, man! Why Brush? 


Look sir, it’s like this. Brush built their first transformer in 1880. 
Since then they have gained a towering reputation for their 
consummate skill and thoroughness, for the utter dependability 
and the mechanical and electrical strength of their trans- 
formers. You find Brush transformer installations all over the 
globe—from Walsall to Wagga Wagga: from Curacao to 
Christchurch—and many of them have been in service for 
fifty years or more. 

You mean it’s Brush experience that counts? 

And their tradition. The fact that they have the craftsmen—to 
make super-tension units, for instance—and they have built up 


the facilities for transformer production over many years. And 
that these things are backed up by constant laboratory research. 


You see, their knowledge of how to design and construct trans- 
formers for all possible conditions is tremendous. Look at their 
high-speed resistor-type tap changing gear... 
the power people Don’t say another word! Just get in touch with Brush. 





For further information on Brush transformers and tap changing gear, write to: 
BRUSH ELECTRICAL ENGINEERING CO LTD*+ LOUGHBOROUGH 
Member of the Brush Group z2 
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Half gas circulator casing cast in steel and 
machined for C. A. Parsons & Co. Ltd. for Nuclear 
Power Station, Calder Hall. Weight as cast 35 tons. 
Sectional thickness max 7" min 14". Reproduced 
by permission of C. A. Parsons & Co. Ltd. 





Steel castings are performing a number of important 
functions in the production of Nuclear Power, not 
least being the gas circulator casings cast for 

C. A. Parsons & Co. Ltd. reactors. 


They form an integral part of the atomic pile, 
circulating as they do the carbon dioxide coolant 
att ea ag . me through the reactor. Their dimensional accuracy and 
: tolerances must be of a far higher standard 


than is usual in normal engineering practice. 


The exacting nature of the service conditions also 










demands the most meticulous inspection, including 
radiographic examination and magnetic crack detection. 


It is because of this need for flawless castings that 
Lloyds, with their unsurpassed facilities for scrupulous 
control at every stage of production and inspection, are 
called upon to cast and machine these vital components. 


TYPICAL LLOYDS STEEL SPECIFICATION 


used for general engineering requirements. 
Grade M. B.S 592, Grade B 0.30%, carbon, 
Annealed, Yield Stress 16/19 t.s.i., Ult. Stress 
32/37 t.s.i.; Elongation 30/20%; R.O.A. 40/25 


LLOYDS 


Britain’s best equipped steel Foundry 


F. H. LLOYD & Co, LTD., P. O. BOX No. 5, JAMES BRIDGE STEEL WORKS, WEDNESBURY, STAFFS. TELEPHONE JAMES BRIDGE 2401 
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TRANSFORMER 
PROBLEMS WE 
HAVE SOLVED 








Day in, day out, these Gresham watercooled secondary 
. In 


transformers are standing up to gruelling tasks 


press welding, gun welding, H.F. heating and other 
equipments, Gresham provide the power behind 
Ask the Gresham transformer 


the process. 
specialists to solve your transformer 


Welding i in the motor industry 
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problems. 


RING THE SPECIAL APPLICATIONS DIVISION 
AT FELtham 227! (7 lines) 


TO EVERY TRANSFORMER 
PROBLEM THERE’S A 
GRESHAM ANSWER — 





























DLESE 


























TRANSFORMERS LTD 
yy 


HAN W ORTH 
SS 


TWICKENHAM ROAD, HANWORTH, MIDDLESEX 

















Reproduced by Courtesy of 
The British Thomson-Houston Co. Ltd. 


High pressure turbine rotor for the new 5,500 b.h.p. 
gas turbine for the Shell Tanker “‘Auris”’, the first 
ocean-going merchant vessel in the world to be fitted 
with a gas turbine. All the stainless steel and 
‘‘Nimonic” blades for this rotor were drop forged 
by Firth-Derihon. 





A 16mm Colour Film with sound com- 
mentary, entitled “ Drop Forgings in Alloy 
Steels,” is available on request. 
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Disc and 
Blade 

Drop Forgings 
for the 
Turbine 


Industry 





FIRTH 
DERIHON 


SHEFFIELD & DARLEY DALE 


THE FIRTH-DERIHON STAMPINGS LIMITED 





Jan. 17, 1958 THE ENGFNEER 9 
REFRIGERATION IN INDUSTRY Wo. 9 


UDEC and Pharmaceuticals 


In the exacting processes essential for the 
production of medical compounds fine limits of 


control of temperature play a vital part. 





UDEC refrigeration plant installed in the large 





penicillin plant at Speke enables temperatures 
in the region of —100°F to be obtained. 
Yet another sphere in which UDEC is currently 
engaged, providing temperature contro] 


in complex and diverse industries of today. 








One of the three separate UDEC 
installations at the World's largest 
penicillin plant at Speke near Liverpool. 


U. D. ENGINEERING COMPANY LIMITED 


ABBEY WORKS, CUMBERLAND AVENUE, PARK ROYAL, N.W.10 
Telephone: ELGar 658] 





Refrigeration specialists to the industries of the World 


UDE Ra 
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Specify Vrz727./am - FAN ENGINEERING EQUIPMENT 























MORE AND MORE PLANT 
for fume and dust extraction, 
cooling, drying and other 
applications is being installed 
incorporating all types of 
‘Tornado’ fan engineering 
equipment. The success with 
which such plants are opera- 
ting throughout a wide range 
of industry results from the 
combination of our own ex- 
tensive experience and the 
close collaboration of leading 
contracting and consulting 


When faced with any industrial problem ; 
engineers. 





of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


MILL MEAD ROAD. LONDON. NI7 





FUME REMOVAL 
Plant for extracting fumes from hot dip tinning processes. 
Photos by courtesy of The Steel Company of Wales Ltd. 
Branch Offices: Birmingham - Bristol - Glasgow - Leeds 
Leicester : Manchester  Newcastle-upon-Tyne. 
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€ A revolution in Oscillographs 



















































































The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 


m 
Z Wear FELONS E advance in the field of scientific and 


industrial measuring instruments. 


: SIEREX LIMITED 


2 241 Tottenham Court Road, London, W.1. 
Telephone No. Langham 2464 


” 


4 © 








Also 
Large Lathes sees 
PLANERS. 

GEAR HOBBERS. 

for All Purposes omen uses 
AXLE PLANT. 

| 4 y ROLL GRINDERS. 

: HORIZONTAL BORERS. 






ill 


43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 











Pee 


CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS -: REDDISH - STOCKPORT - ENG. 
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‘The latest Simon brochure has arrived’’ 
















He’d asked his secretary to write for 

“Pneumatic Handling,” the latest Simon brochure. 
When he looks through it he’ll see that its 24 pages 
are packed with useful information about 
pneumatic handling in a wide variety of industries. 
This brochure is lavishly illustrated with 

photos and diagrams; it contains descriptions 

and important technical information. 

It’s free and it can be yours by writing to us today. 


D If you don’t have them already, we 
Ne wad 

Ho umatic would like to send you the full range 
“andiing of Simon publications. They are: 


Coal-shipping Plant on the Tyne. 
Pneumatic Alumina Unloading 
at Kitimat. 

Materials Handling at an Acid 
Plant. 

Pneumatic Coal Handling at 
Manchester. 

Floating Pneumatic Grain 
Elevators. 

Discharging Iron Ore at Tyne 
Dock. 

Grain Elevator at Buenos Aires. 
Alumina Loader at Port Alfred. 


Fill in the coupon or write to us 


TO SIMON HANDLING ENGINEERS LTD 
CHEADLE HEATH 
STOCKPORT 
CHESHIRE 
ENGLAND 


Please send me: 


“PNEUMATIC HANDLING” 





| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

“PNEUMATIC HANDLING” | 
and your full range of brochures. | 
| 

| 

| 

| 

| 


Tick where appropriate 


NAME ..... 


ADDRESS. 


Simon Handling Engineers Ltd | 


STOCKP ORT, ENGLAND Telephone : Gatley 3621 (16 lines) Telex 66-287 Telegrams: Reform Manchester Telex 
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SINTERLINK 
has it 
buttoned up 


MAXIMUM MARKS TO 
SINTERLINK FOR 
Low Rote of Wear—Smooth operation 
Stability—Absence of Fade 
High Thermo! Conductivity. 
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Morgan SINTERLINK has indeed got friction 
buttoned up. Ina way that is of extreme importance 
to the designer, the manufacturer and the user of all 
heavy duty machinery that incorporates a clutch. 


And now SINTERLINK faced clutch plates are 
available in a unique “ button” design that makes 
for even greater gripping power and quicker heat 
dissipation. 


SINTERLINK, whether in button or continuous 
form, is made from sintered metal. Because it is metal 
it will not only withstand heat, but will conduct it 
away as well. Because it is sintered, it brings to 
clutches infinitely longer life—under even the most 
punishing conditions. 


Some printed matter about this is available, or one 
of our technical representatives will quickly respond to 


a "phone call or letter. 








SINTERLINK 








Hj 
y 


THE MORGAN CRUCIBLE CO. LTD., Battersea Church Road, London, S.W.11 
Telephone: BAT tersea 8822 


the final factor in Power Transmission 


Jan. 17, 1958 
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Rustless, resistant to corrosion and stronger 
and tougher than mild steel, these castings 
are supplied in normal grade, and “H” 
and “S’ grades, with slight modifications to suit 
particular applications. 
@ GREAT RESISTANCE TO WEAR AND ABRASION 
@ HIGH STRENGTH AT ELEVATED TEMPERATURES 
@ HEAT RESISTING 


“PROMPT DELIVERIES Ctidllele in the catling 
CHARLES CARR LTD © | ofWON-/ERROUE mtlale 


Incorporating THE NON-FERREOUS CASTING CO. (B’HAM) LTD. 
GROVE LANE, SMETHWICK 40 B’HAM. SMETHWICK 1231/2/3. LONDON OFFICE: 19, GT. WINCHESTER STREET, E.C.2. LONDON WALL 6714/5 





SSS SMWO0.WwwWWO.WW5". 








ensures rapid and accurate 
preparation of plate edges 








designed by 


HUGH SMITH 


This machine incorporates these important features 


Planes plates or bundles of plates Wide main slide with close grained 
up to 2” thick. cast iron insets. Slide protected from 
dirt and cuttings by steel cover, which 
also retains oil film. 

High efficiency worm gearing with 
single spiral rack pinion drive. 


2” capacity Rotary Shearing head can 
be supplied. 
Hydraulic Jack Clamping or Beam 


For the preparation and manipulation of Type Clamping. Plate ed be tel 
; ate edges can more accurate 
ope <a ia Hugh Smith range Unit Construction Tool Standard. aad foricacdiranete prepared than : 
t S: 
a ee Motorised bevelling adjustment. possible by flame planing. 
PLANO-SHEARS, PLATE SHEARING MACHINES, HUGH SMITH & CO. (POSSIL) LTD. 


FLANGING PRESSES, GAP PRESSES of many types, 
PLATE BENDING ROLLS, STRAIGHTENING ROLLS, HAMILTONHILL ROAD + GLASGOW, N.2 


SHIPYARD BENDING ROLLS, ETC. HUGH SMITH WERE FOUNDED IN 1875 AND HAVE NO CONNECTION WITH ANY OTHER COMPANY 
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STRATFORD LONDON 








PRECISION TOOL-ROOM LATHES 
MODEL “D” 
BUILT IN 3 SIZES. SWINGING 13-15-18 INCHES OVER BEDWAYS 





STURTEVANT 


TURBO-EXHAUSTERS 
and BLOWERS 


. .. for applications requiring vacuum from 2 to 10 ins, mercury or air pressure 
from | to 6 Ibs per sq. in. such as: 


Agitation of Liquids 

Dust Collecting 

Electric Lamp and Radio Valve Manufacture 

Furnace Blowing 

Garment Pressing Plants 

Gas Blowing and Boosting 

Gas Producer Service 

Ice Making Plants 

Vacuum Cleaning 

and 

Pneumatic Conveying of dry powders and granulated materials. This type of piant 
offers outstanding advantages—it is a completely closed system operating under pres- 
sure or vacuum, for the transport of materials in any direction without contamination. 


For further particulars of Sturtevant Turbo-Exhausters 
and Blowers please write for our publication E5602. 











ST aie Multi-stage Turbo-Exhauster 
M3 AC008 J08- in a large pneumatic sees E N G | | EE R | N G co. LT D. 
17S STURTEVANT ing plant handling limestone ‘ : 


and dolomite. x 
Southern House Cannon Street London E.C.4 








AUSTRALIA STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTC 400 SUSSEX STREET SYDNEY NSW 
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RUBBER IMPROVEMENT LTD. 


who pioneered the original multi-ply 
Fire Resistant Conveyor Belting 


announce a 
revolutionary development 


of an entirely new type of multi-ply Anti-Static 
Fire Resistant Conveyor Belting. 


As a culmination of a research programme over the last two years 
a National Coal Board Full Approval has been granted for 


RILFLEX 


(Patent Application No. 1866/56) 








* RILFLEX? is built on a foundation of ‘ Terylene’ polyester fibre. 


* RILFLEX ’ is stable and not subject to atmospheric conditions or the 
influence of moisture. 


* RILFLEX ?’ has very much higher flexibility in the length than cotton duck 
belting and will function satisfactorily with the smallest pulleys. At low 
temperatures it is far superior to cotton duck belting. 


*RILFLEX’ beds down immediately and troughs perfectly. 


* RILFLEX ’ because of its high tensile strength and other properties is 
cheaper per |’’ width per 100 Ibs. than any other approved multi-ply belt. 


*RILFLEX ’ resists mildew and other micro-organisms. 
* RILFLEX ’ has high Wear-Resistant P.V.C. Covers. 
*RILFLEX ’ resists shock loads. 


*RILFLEX’? is lighter in weight and much thinner in substance than a 
cotton belt of equivalent strength, thus ensuring easier handling 
and a lesser number of joints. 


* RILFLEX ’ means substantial savings in plant, power, labour and 
other costs. 


*‘RILFLEX’ REDUCES THE BELTING COST PER TON CARRIED 
RUBBER IMPROVEMENT LTD - WELLINGBOROUGH - NORTHANTS - Wellingborough 4033 


~—————— 








i 
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Have you a materials |: 


aneeny 


handling problem! ||: 




















If you have—call us in. No matter what your problem, great or small, we will find a solution. Our represent- 
ative will call on you anywhere and at any time. You have no obligation, this service is free. 

KING equipment is a wise investment that “quickly pays for itself, many times over. 

KING conveyors, cranes, pulley blocks, etc., are cutting costs and increasing production all over the world. 









CONVEYORS CRANES 








OVERHEAD DO THIS NOW — BEFORE YOU FORGET! 
RUNWAYS 


Just tick those items on whieh you need information, add 
your name and address and send the advertisement to us. 


CONVEYORS | | CRANES 
ELECTRIC OVERHEAD 


PULLEY BLOCKS RUNWAYS 


ELECTRIC PULLEY 


BLOCKS ADVISORY SERVICE 


Leaders in MECHANICAL HANDLING for 40 years 


Some famous firms who are using KING equipment: DUNLOP, FRIGIDAIRE, I.C.1., AUSTIN MOTORS, VAUXHALL 
MOTORS, B.O.A.C. ROBBIALAC, BRISTOL AIRCRAFT COMPANY, NATIONAL CASH REGISTERS, ELECTROLUX 





REGISTERED TRADE MARK 


GEO W. KING LTD., 8 ARGYLE WORKS, STEVENAGE, HERTS. TELEPHONE: STEVENAGE 440 
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cast in 


MEEHANITE 





This 7 cylinder casing, for a power unit 
by Mirrlees, Bickerton & Day, must be C O M ." i § T . N T 
of unvarying strength and dependability—an 
obvious call for Meehanite Metal. For Meehanite is 


unique in giving castings of uniform consistency t h r O B | g h 


and specified resistance to heat, wear or 
corrosion. Where castings of rugged strength a n d 

and reliability are vital, specify Meehanite. Our 

foundry can supply floor and loam-moulded 


castings up to 20 tons. t h r O U g h 








ASHMORE, BENSON, 
PEASE & CO. 


A Member of the Power Gas Group 


STOCKTON-ON-TEES 


ASHMORES MEEHANITE 
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" process Paeues, gas, ash and granular materials. All these are piped 
ple or complex systems in mild and stainless steels, aluminium and special alloys, fabricated 
by John Thompson (Pipework) Ltd. Complete pipework services—the essential veins and arteries of the 
plant—are undertaken for power stations, chemical and industrial installations. Currently, too, the 
intricate heat-exchange pipework and liquid metal circuits in special materials for Britain’s nuclear power 
projects are being supplied by this pipework company of the John Thompson Group, employing the most 
up-to-date forming, welding and X-ray techniques. 





Liquid-metal heat exchange pipework in stainless steel in course of construc- A typical transitional piece of a liquid metal circuit in stainless steel. 
tion for the Atomic Energy Authority's fast-breeder reactor station, Dounreay. Note extruded nipples for butt welding all junctions. 


(PIPEWORK) LTD - WOLVERHAMPTON 





JTP/2 
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LOW 
SILHOUETTE 


BROOKS 





TION BY 

















PROPELLER FAN TYPE 
“LOW SILHOUETTE’’ UNIT Specifically designed for free intake duties or low 


resistance conditions as distinct from the aerofoil fan 
type ‘‘Low Silhouette’’ unit which is designed for 
ducting systems and resistance conditions. 





*& FOR ALL FLAT ROOFS INCLUDING METAL 
AND ASBESTOS DECKINGS. 


* HOT-DIP GALVANISED FINISH AND WELDED 
STEEL CONSTRUCTION 


In addition to lower overall height, these units 


incorporate the exclusive features of the ‘BROOKS’ 

* SPUN ALUMINIUM NON-CORROSIVE HINGED 
TYPE WEATHER CAPS, SIZES 24” TO 72° 
DIAMETER 


range of fan powered roof extract units. 


Fan motor readily accessible from roof for maintenance. 


%& RANGE OF CAPACITIES FROM 500 C.F.M. TO 


12.000 C.EM. Standardised automatic shutters to conserve heat 


in winter can be supplied initially or easily fitted later. 


= =) a ee oe oe ee ee ee ce ee oe ee eee coe aoe 


WRITE TO US FOR DETAILS (Reference LLS.1149 and D.1127). 


BROOKS VENTILATION UNITS LIMITED 


i 
TRAFALGAR HOUSE, GREAT NEWPORT STREET, LONDON, W.C.2. 


‘ 
Telephone: COVent Garden 1355/1356 


ae SPECIALISTS IN FAN-POWERED ROOF EXTRACTION AND INPUT UNITS 
i 











g Schieldrop 


Toast 


oe AIR VALVE 
at point of 
discharge 
gives a 5:1 
turn down 
ratio 










The 
| * 


ONE HANDLE 
controls both 
oil and air 
}meeelihie-iiis 
proportion 


Schieldrop 


7 \¢ 
© (ove* & sega onl kote reg BEDS 
BM) 
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Cole ph 


PUMPS 








The Ralph E. Smart (Hydraulics) 





range of process pumps for Refinery, 
Petro-chemical and other industries 
handling liquids up to 600°/700°F 
are now 

' ks 
h emical Wor MANUFACTURED BY 


TANGYES LIMITED 
SMETHWICK, BIRMINGHAM. 


1 Petra-C€ 
for Refinery and Pe 


This folder gives full details. 
Seno for one today. 





Backed by the manufacturing and testing facilities of an old- 
established Company, SMART Process Pumps now become a first 
choice when pumping schemes are being considered. They have 


been developed and proved more than equal to the special needs 


TANGYES LIMITED 


OIL PUMPS DIVISION 


and strict specifications demanded by the industries concerned. 


All models are centre line mounted, stuffing box un-cooled oi 
water-jacketed, and any type of flexible coupling is supplied to 


Sales Department 


customer’s requirements. 





60 GROSVENOR STREET . Sizes range from jin. to 6in. and while a speed of 1750 R.P.M. 
ee : is recommended for the larger sizes, all other models can be used 
LONDON, W.1 S at any speed. Two stage and rubber lined pumps are also available. 


Telephone: Mayfair 1337 


HEAD OFFICE & WORKS: ae oY i vi 
SMETHWICK - BIRMINGHAM 
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X-RAY WELDS ‘ON SITE’ 


eg ee ot 


~ Sie 











MARCONI TRANSPORTABLE X-RAY 
EQUIPMENT TYPE TF 1593 can be 
used anywhere—in any weather 


KILOVOLTAGE:: 40 fo 175 kVp 


MILLIAMPERAGE: up fo 8 mA (increased to 
12 mA with optional cooler ) 


PENETRATION: up fo 2 inches steel 
SENSITIVITY : down to ]°, 









See how ‘ Panoramic’ radiography 
saves hours of testing time 






X-RAY TUBE UNIT 
X-RAYS —>) | 









¥- RAYS 


_—_ 
360° WELD see. 


‘PRESSURE VESSEL me a" 
CASTINGS 


pee TUBE UNIT STW 
MOULDINGS ETC. 





Iilustrated above) Tie Marconi Transpor able X-Ray 
apparatus in operation, showing the Tube Unit in 
position near tank. (Inset) Close-up of the moisture- 













proof control unit housed in its shock-proof case. CIRCUMFERENTIAL WELDS COMPONENTS 

Placed inside a welded pressure The panoramic technique per- 

TRA SP vessel the Marconi Type TF mits a number of components 

THE ONLY BRITISH N ORTABLE UNIT 1593 X-rays the weld round to be X-rayed simultaneously, 
its full circumference in one instead of singly, thus saving 





FOR BOTH PANORAMIC AND 40° TECHNIQUES | ~~ iirc ie 


Only Marconi provides ‘Panoramic’ 
and 40° techniques PLUS these 
advantages: 

H.T. Transformers tested to B.S. Spec. 326 
ensuring overload safety margins. 


The Marconi Transportable X-Ray apparatus Type TF 1593 provides industry with a 
new instrument for non-destructive inspection of welds and components. Depending 
on the type of tube fitted, it can be used for both the new panoramic (360°) technique 

by which it is possible to X-ray circumferential welds with one exposure—and the 


standard 49 cone technique. ree,  Aisek 
The rating of the basic equipment is 5 mA at 175 kVp (continuous) or up to 8 mA for rer hence onde 3 and shock-proof 
15 minutes alternating with 15-minute cooling periods. A 12 mA output is obtainable if construction 

the optional cooling system is used. The Marconi Type TF 1593, comprising two units, Mains input, 100 to 440 volts 50 c/s with full 
is an essentially robust equipment, dust-proofed, moisture-proofed and of sufficiently protection and safety devices. 

sturdy construction to withstand the day-to-day knocks which it may suffer. It is a Guaranteed for | year. 


_ noteworthy example of the range of versatile X-ray installations offered by Marconi and 
one which should fill a long-outstanding need in many branches of the engineering industry. 


May we send you a descriptive leaflet (AJ17) and sample radiographs? 







Right) Tube 
Unit of Marconi 
Transportable 






wy Wi, X-ray Apparatus 
5 ; T; F 1893. 
A RC oO aa i FE Cz \ he Z Max. Dia. 104". 
¢) Ly Vy WY Y 





MARCONI! INSTRUMENTS LTD. London and the South : Marconi House, Strand, London, W.C.2 North : 30 Albion Street, Kingston-upon-Hull. Tel : Hull Central 16347. 
Tel : COVent Garden 1234. Midlands : Marconi House, 24 The Parade, Leamington Spa. Tel : 1408 Head Office and Works: St. Albans, Herts. Tel: St. Albans 56/61. 
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BIBBY COUPLINGS 























THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 
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Correct technical approach is essential in industrial 


advertising — in theme, in wording, in illustration and 
in the selection of the right journals at the right time. 
Successful industrial advertising, in all its aspects, 
demands a wide knowledge of manufacturing processes, 
of markets and of channels of attack. Meticulous attention 
to detail, a lively approach, and an eagerness to serve 
are essential to the exacting work of a_ technical 
advertising agency. At Rowlinson-Broughton we know 


from our clients’ commendation that we have the 


background and the resources to ensure success in the 
field in which we specialise, ......cccceseseaces ee () 
ROW LINSON -BROUGHTON 


pecialusts im Industral Publicity 


ROYAL BUILDINGS - 2 MOSLEY STREET - MANCHESTER 2 * Telephone: CENtral 7816 (3 lines) 
@® 13 


















finished product. 


The above transformer tank is one of 16 made for 
one of the world’s best electrical companies overseas, 
and weighed over 7 tons each. 


& WELDINGS 


BATES BROTHERS (Engineers) LTD. 


RELIANCE WORKS, BAGULEY, WYTHENSHAWE, MANCHESTER 


Bates 


Class | welded vessels, heat exchangers, agitated mixing vessels, sectional 
storage tanks, underground petrol storage tanks, tanks and vessels lined with 
lead, rubber, Lithcote, ebonite, or plastic and special paints; stainless steel 
vessels of every description, and 
prototype machinery fabrications, 
all done from draughtsman to the 


Other manufactures include :— 


@ DIESEL DUMPERS 

@ PALLETS & STILLAGES 

@ DUST EXTRACTION PLANT 
@ VENTILATING LOUVRES 


@ MASS PRODUCED PRESSINGS 


HEAVY WELDED 
FABRICATIONS 


Typical high quality job showing 
first-class workmanship by our 
skilled sheet metal Dept. 






Phone: WYThenshawe 3411 (5 lines) 
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| British Federat 


Specialists in complete design and manufacture of all types of standard 
and special purpose resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in the automobile, 


aircraft, steel, drum and wire industries and all branches of engineering. 


IN RESISTANCE WELDING | 


Snecial P > Jigs « ~ > British Federa SOKVA 
@ Special Purpose Jigs and Fixtures. Pastueedicalty Gould 


Spot Welding Machine 








LEADERS 





@ Press Tools and Dies. 
@ Electronic Controls. 
@ Tube Mills. 
@ Cycle Rim Forming and Welding Equipment. 
BRITISH FEDERAL WELDER & MACHINE CO. LTD. 


|! CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE: DUDLEY 3114 
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you could see the very 
fine metallic particles 
and grit which 
accumulate in cutting 
oils from grinding 
machines (here seen 
magnified x 500); these 
particles can ruin 

fine finish. 





The Hopkinson Centrifuge for cutting oils is designed to 
provide a large dirt space in an inner cylinder to hold the 
heavy sediment from grinding oils (left). This improves the 
already high separating efficiency and prevents unbalance. 
The bow! can be cleaned quickly and easily by unskilled 
personnel. 


The illustration shows No. 2 Portable Centrifuge with 8 kW 
heater for the oil. 


HOPKINSONS LIMITED 









HOPKINSONS’ 
CENTRIFUGAL PURIFIERS 


For the reclamation of cutting oil 


HUDDERSFIELD 


HCP 14 
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ccs (@) MOTORS 








Totally-enclosed Fan-cooled Motors 
To British Standard Dimensions 


ALL RATINGS EX STOCK — COMPETITIVE PRICES 


GUARANTEED FOR EVER 


Belfast Bristol * Cardiff - Dundee - Glasgow : Hull - Leeds - Liverpool 


London * Manchester * Newcastle * Peterborough * Sheffield * Wolverhampton 
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1951 


120 MVA UNDER CONSTRUCTION 


BTH were first to be awarded a contract for the 
supply of 120-MVA 275/132-kV transformers for 
the C.E.A. Super Grid. 


1953 


120 MVA IN SERVICE 


The first 120-MVA unit was commissioned in 
July 1953. Up to date, ten of these units have 
been installed or are on order. 
120-MVA 275/132-kV transformers at the Staythorpe Sub Station 
of the C.E.A. 


1I80-MVA ORDER PLACED ON FACTORY 


C.E.A. has now placed with BTH one of the first two orders for 180-MVA 275/132-k¥V transformers 





AG CG Gg GM 1 


WN 


Y 
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BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY + ENGLAND 
A5202 


Member of the ALI group of companies 
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Of all| the devices men have 
used to harness air, 


none Is so effective as 
A-T-D EQUIPMENT 


AID spray equipment will apply sleeve knowledge acquired where it 








' 

















Bellows are one of man's your finishes or coatings faster, matters most — in the workshop. 
ne ae ae te easier and better. Now that’s quite = The guns — and the range covers 
peir Htustrated ape ak ad bold claim to make, but having every ficld — are designed round 
pono per gy lt lea wrestled with the problem of apply- the operator. They handle easier, 
given to Nell Gwynn by ing practically every imaginable clean easier, give 100% atomisation 
ng Chants: i, type of fluid to so many surfaces and speed up production. The 
for so many years, we know that compressors too, precision jobs 
our practical experience will give specially rated for the job required, 
you better finishes in shorter time are built for longer life and un- 
‘ with resultant economy. varying delivery. Spray booths and 
complete installations? Well, why 
AID equipment, from guns, through not have a chat with our technicians 
compressors and to complete — no obligation will be incurred 
installations, is the result of shirt- of course. 

Model 10/14B. Single stage semi-automatic Model 2. The famous spray gun that 

stationary compressot — supplied complete excels in every significant detail 


with air receiver 











SELLING STARTS AT THE FINISH 


AIR INDUSTRIAL DEVELOPMENTS LTD 


Aidspray Works - Shenstone - Nr. Lichfield - Seaffs - England ° Phone: Shenstone 341/5 
Grams: Aidspray, Shenstone + Canadian Office: 4Lailey Crescent, Willowdale, Ontario. BA 1.2677 








2nd—Ii ith March, 1958 DISHED & FLANGED 


VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 
PRESSURE VESSELS 


Europe’s Greatest Engineering Display Riveted or Welded 


Leipzig Technical Fair, with 30 Trade Groups covering & 


over 2,000,000 square feet, and exhibitors from close on WELDED and FLANGED 


40 countries, brings together a unique display of modern 
engineering practice and design. It is unique not only WORK A SPECIALITY 
because of its size, but also because of its international 
character. It cuts right through the political divisions of 
the world; automation equipment from the Soviet Union, 
capstan lathes from China, optical instruments from 









Germany, T.V. equipment from Great Britain—all are to 
be seen amonz the 10,000 or so exhibits in the Technical a & OTT pA CO. 
Fairground. It is not surprising that technicians and (Newark) 
executives from more than 80 countries will be attending, a oe oe 
to see what’s new, to meet their foreign colleagues, and 
ABBOTT BOILER WORKS 


to do business. Wiéill you be among them ? 


NEWARK: NOTTS: ENGLAND 


Telephone: Newark 3# 





For full details of the Fair, apply to the Chambers of pat are ep exchange rates—-and KLM and 

~ i : SABENA offer convenient connections and through book- 
Commerce in Belfast, Edinburgh, Glasgow, or Newcastle, ings. Tickets and information are available from leading 
or to: Travel Agents, including all branches of Thos. Cook & Son. 


LEIPZIG FAIR AGENCY - Dept. WI - 127 OXFORD STREET - LONDON, W.| 
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EKCO’s Universal Industrial Lighting 
Trunking gives the neatest approach 


Pr LA N he FE D to problems encountered in planning 
lighting in extensive factory spaces. 


Designed to provide high illumination 


levels over large areas, it’s compact 
LIGHTING ==" 
installation costs. A variety of reflectors 


can be incorporated and provision 
is made for housing power cables and 
4 ; telephone lines. The system makes 
with EKCO trunking provision for the use of various types 
of Lampholders. 








This is a detailed cross- 
section of the trunking 
showing the separate 
channels for telephone 
and power cables. 














oS 


pate’ Sas Remaster y Nis Gebers 
RE I ees ee? ey 











Then the EKCO Lighting Advisory 
Service is available to help you. There 
is an office in your vicinity. So ask us 
to send a qualified lighting engineer to 
discuss your problem with you. There 
is no obligation and the service is 
entirely free. 


Trunking 
System 


Have you a lighting problem? 





EKCO-ENSIGN ELECTRIC LTD., 


45 ESSEX STREET, STRAND, LONDON, W.C.2. Tel. CITY 8951 


SALES OFFICES, ILLUMINATING ENGINEERING DEPTS., SHOWROOMS & DEPOTS 
E. MIDLANDS: 27 High Pavement, Nottingham. 
Tel: Nottingham $3183/4 


SCOTTISH: 26 India Street, Glasgow, C.2. 
Tel: Central 2012 


SOUTH WALES: so Bridge Street, Cardiff. 
Tel: Cardiff 33803/4 


SOUTHERN: 45 Essex Street, London, W.C.2. 
Tel: City 8951 

WORTHERN: Blackett Street, Fairfield Street, 
Menchester 12. Tel: Ardwick 4661 


MIDLANDS: 68 Caroline Street, Birmingham 3. 
Tel: Central 2997 





BL.s2 
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Serving Britains Industry 












GRIFFIN BRAND 


— SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 



















Metals deposited include: 
Zinc, Tin, Aluminium, 






Copper and all its alloys, 
Cadmium, Monel Metal, etc. 






179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtral 0442. 'Grams: “ CIVILITY Glasgow.” 


















SPECIALIST FOUNDRY 


for 


BLACKHEART MALLEABLE IRON 
CASTINGS 


* 
HEAT AND ABRASION RESISTING 
METALS 


for 
Automobile and commercial 


Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 





FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel.: Lutterworth 10,60 & 152 
Grams : Wycliffe, Lutterworth 
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gSave money— 


make TAPER’LOCK your 
standard method of 
fixing to shafts 






* 








Use a TAPER-LOCK Bush and fix your pulley to its shaft 
in less than a minute. TAPER-LOCK Bushes are inter- 
changeable too ; you can fit them to any diameter shaft. 
They cut out keywaying, save space and have no 
dangerous projections. 

TAPER-LOCK Bushes are off-the-shelf stock at 19 Fenner 
Branches. Many Distributors at Home and overseas also 
stock them. 


J°H° FENNER & CO°LTD>° HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, “ 
GLASGOW, HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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C.C.B. Overhead Travelling Crane Installation at the C.E.. 
Power Station, Skelton Grange, Leeds, 








Salient Features of 


Clyde-Booth Design . 


ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 





C.C.B. 
Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: 


CLYDE 


CLYDE CRANE & BOOTH LTD. incorporating: 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Uni-n Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 
Telephone: Pudsey 3168 (6 lines). Telegrams : “* Cranes,” Rodley. Telephone : Holytown 412 (6 lines). Telegrams : “‘ Clyde,” Motherweil 


@ Hardened and ground pins working in phosphor bronze bushed links. 
@ Die pressed friction linings ground to form after fitting. 





@ Quick and easy adjustment to compensate for lining wear. 





@ Wide brake drum and shoes provide large friction area. 
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THE ROTARY VALVE 


OR FEEDERS FOR 
CYCLONES AND BINS 






6-BLADED ROTOR 
FOR PERFECT SEAL 
{ 


BALL 
BEARING 
gt MOUNTED 
ELECTRIC ROTOR 
MOTOR Ol. SEALED 
PA 
f PR 
REDUCTION 
! 
GEAR BOX. CHAIN DRIVE 










REDUCES DUST LOSSES 


CAPACITIES UP TO 
70 TONS PER HOUR 


F.E.CALLOW 


(ENCINEERS) LIMITED 
BIRCHILL RO. KIRKBY TRADING ESTATE 
LIVERPOOL ENCLAND 


ELIMINATES 
FIRE RISK 


TRADE SUPPLIED 
WRITE FOR LEAFLET 


Telephone : Simonswood 2461-2] © 





SUPERHEATERS 
| FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
if so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. | 





Sugden Superheaters are 
of particular value where 
auxiliary steam boilers are 
used. 


. 
cry... 
: -— 








Fs 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 
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WITH 


HERE’S WHY YOU ARE AHEAD 


FOSTER WHEELER 


HIGH - TEMPERATURE 
LOW-PRESSURE 


PROCESS 
HEATING 
SYSTEMS 





























FW DOES THE COMPLETE JOB 


DESIGN INSTALLATION OPERATION SERVICE 


FW *Dowtherm heating systems provide a vapour 
temperature range of 500° F to 700° F at vapour pressures 
of 1§ psi to 110 psi absolute, fraction-of-a-degree tempera- 
ture control, uniform temperatures throughout each 
processing step, fully automatic operation and low main- 
tenance and repair costs. 


During the past 23 years of service to the process industries, 
Foster Wheeler has installed over 500 Dowtherm heating 
systems, in individual units from 44,500 to 45,000,000 btu/ 
hr. We will be glad to study your requirements and 
point out how FW high-temperature, low-pressure 
heating systems will improve your process and cut your 
heating costs 


* Dowtherm—registered trade mark of the Dow Chemical Co. 


ry | 


LIMITED 





FOSTER WHEELER 








Telephone : TRAFFORD PARK 2520 
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BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 
to all carbon steel 


oie On Admiralty 
fi 

Rly. Executive, ALD hag 1 
GOVAN SHAFTING 


& ENGINEERING CO. 
67 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 





EEO EPL, Hata 


WELDED STEEL PLATEWORK 
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DRAFTING MACHINES 
& DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of ARISTO slide rules of precision 
RIEFLER 
a 


J. W. SMITH (COVENTRY) LTD. 
Drawing Office Supplies and Equipment 


36 & 41 QUEENS ROAD, COVENTRY 
Grams: ‘‘ISIS COVENTRY" Tel: COV. 62058-9 


Drawing Instruments 
of Quality 





pees one ae a ae 


dilustration shows ISIS drawing table 
fitted with ISIS drafting machine. 











PRESSURE VESSELS 





CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R? BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 






















Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
‘ALB and ARB. approved 


Please write for our Brochure, containing 
useful Technioel information. 
PHIPP STREET 








LONDON £.C2 





Someone’s chief engineer isn’t using 


L & C piston rings! 


BOGLUWIYOD 2B GAWLLISEE 4VYW 


Manufacturers of the well- 
known “Patent Double Action 
Piston Rings” for steam engines 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


EAGLE FOUNDRY - SHEFFIELD 11 ~ ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
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World leadership in feel tested design 


Two 10,000 c.f.m. 80 p.s.i.g. G.E-C. electrically driven 
centrifugal compressors have recently been installed to provide under- 
ground air service at Mosley Common Colliery of the National 
Coal Board. 

These compressors are of advanced design both in performance and 
simplicity of layout. The intercoolers are arranged for manual removal. 
All tubes may be cleaned without disturbing any pipe joints, whilst 
the casing may be lifted for rotor inspection without disturbing the 
cooler boxes. 
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THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE. KINGSWAY, LONDON, W.C.2 
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THE ENGINEER 


Heavy duty earth moving 
machinery must have usable 
power—power developed 
reliably and continuously at 
lower, economical engine 
speeds. Soundly engineered 
to this fundamental principle 
of maximum torque at low 
r.p.m., A.E.C. direct- 
injection diesel engines put 
the strongest, longest 
‘driving life’ into mobile or 
stationary plant and 
equipment. 

Enquire for full details. 


A.C.V. SALES LTD., 
MARINE & INDUSTRIAL DIVISION 
A.E.C. Works, Southall, Midd! 


The A.C.V. Group of Companies includes 
A.E.C., Crossley Motors and The Maudslay Motor Co 
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THE PONT DU GARD AQUEDUCT 


Wonders of the World 


UILT at Nimes, France, in 19 B.C., this Roman 

bridge was originally part of an aqueduct 
constructed to carry water from Uzés to Nimes. 
It is one of the noblest memorials of Roman 
architecture and an interesting feature is that 
the masonry is dry-jointed. Along the topmost 
tier runs the channel by which water was 
conveyed, the cement lining being of lime and 
terra-cotta. The structure is nearly 900 feet long 
and reaches a height of 160 feet. The lower 
arches each have a span of over 60 feet and 
now carry a modern road. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 





For Steel Tubes and Steel Tube Fabrication 





HEAD OFFICE: GREAT BRIDGE - TIPTON - STAPFORDSHIRE 
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Manufacturers of: 
® BRIGHT STEEL AND BRASS 
TURNED AND CHAMFERED 
WASHERS 
® PLAIN BRIGHT STEEL AND BRASS 
WASHERS 
@®STEEL AND BRASS B.A. WASHERS 
® ROOFING WASHERS 
® ENGINEERS’ BLACK WASHERS 
®@ Odd Sizes a Speciality ! 























CHARLES (we 






| BRIDGE WORKS - WEDNESBURY «<: STAFFS 


‘Telephone: WEDnesbury 0564 5 Telegraphic Address: ‘““CHAMFER WEDNESBURY ** 















will it pass the U.V. test? 


Cracks and porosity in castings and other components are 
quickly and positively exposed by Hanovia Fluorescent 
Crack Detection Lamps, used in conjunction with suitable 
inks. Apart from speeding up routine inspection, the de- 
pendability of this ultra-violet technique saves production 
time and costs by eliminating further work on components 
found to be faulty. Large or small components of metal, 
plastics or ceramics can be inspected with the Hanovia 
Model 16 lamp using magnetic or non-magnetic processes. 


Condenser Leak Testing 


Steam condensers can be checked efficiently for leaks using the 
_Hanovia Lamp and Fluorescein L.T.S. 


Details of these techniques will be sent on request. 








————yEngelhard Industries 
e (=) e Limited 
SLOUGH, BUCKINGHAMSHIRE 
feta 


SPECIALISTS IN ULTRA-VIOLET RAY EQUIPMENT FOR ALL APPLICATIONS 


Hanovia Lamps Division 
Checking a casting in the Foundry Inspection Departmeni 
of K & L Steelfounders & Engineers Ltd., Letchworth. 
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THE 


METROPOLITAN 
VICKERS 


Rectifiers 
at Work 





At the Ebbw Vale steelworks of Richard Thomas 
and Baldwins Ltd., steelworks auxiliaries are 
supplied from a Metropolitan-Vickers rectifier 
equipment rated at 1,000 kW 236 Volts D.C. A 
rectifier transformer feeds four air-cooled, pump- 
‘less steel-tank rectifiers of the Metropolitan- 
Vickers truck mounted, cubicle-enclosed design. 
Included in the equipment is an automatic high 
speed regenerative loading control cubicle of the 
electronically controlled ignitron type. The 
cubicle of the ignitron equipment matches those 
of the rectifiers. 


METROPOLITAN-VICKERS 


ENGINEER 





An A.E.]. Company 


Leading Electrical Progress 


Jan. 17, 1958 
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Cfeam raising | 
_ indusir 


Evaporation... 220,000 Ib. ‘hr. 
Final Steam Pressure 910 p.s.i.g. 
Final Steam Temperature 915 F =z? 
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THE 
“RIGBY’S PATENT” 


EAM HAMMER 






A phase of Railway Workshop activity 
abroad—showing ‘‘ RIGBY’S PATENT” 
Hammer in operation. 










et ey eee o 
‘ a let . 


This regulator can solve 
4 different voltage problems 
SRL SOF 






Gives alternative voltage ranges of 
+0% to —11¥ 
+0% to —20% 
+10% to —10% 
+10% to —18% 
on nominal 200-250 volts single phase supplies. 
Enables voltage regulation to be suited to system requirements. 
Two sizes available — maximum ratings 16 kVA and 25 kVA. 


° 4 
Stepless regulation and voltage maintained within 21%. 


Easily adaptable for indoor use. 


++ FF 


Delivery from stock 


OVING COIL VOLTAGE REGULATORS 


OOD: LANCASHIRE London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 





FT 1904 
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tubing speaks for itself 


Mechanical 





Whether you require mechanical tubes of large or 
small diameters we can be of service to you, for 
we carry large and varied stocks of tubing of 

many sizes and lengths. These tubes can be 
supplied in various finishes and are obtainable 


suitable for machining. 


The use of mechanical tubing saves 
a great deal of time, particularly when manufacturing 


rollers and ring shaped machined parts. 
Write, ‘phone or call for full particulars. 


IMMEDIATE DELIVERY_IN MOST CASES 


Markland Scowcrost 


LIMITED 


COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON 


ALSO CONSULT US FOR STEEL CHIMNEYS 


Phone: EAGLEY 600 (5 lines) 


BUNKERS - ALL MILD STEEL FABRICATIONS 
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FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Piants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


ENGINEER 
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A.I.D. and A.R.B. 
approved 








we ono supply 


Four-stroke engines 
with or without 
pressure induction 
as oil or dual-fuel 

















2-STROKE 


OPPOSED-PISTON 
ECCENTRIC TYPE 


AVAILABLE IN POWERS 
UP TO 6,000 B.ELP. 


turbo-charged with air- 
cooling, resulting in 
greater output and 


reduced fuel consumption 


One of eleven 6-cyl. engines ordered by the 
Iraq Petroleum Company. 


London Office: 9, Whitehall, S.W.1 


engines up to 
2,100 b.h.ow 
HARLAND & WOLFF 
Enquiries: Queen's Island. Belfast LIMITED 
— ScAseow LONDON LIVERPOOL 


SOUTHAMPTON 
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INDUSTRIAL « TRACTION GEARS 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 





Standard and non standard ratios 
available from 5: 1 to 50:1. 


3”, 4", 5”, 6” and 8” Worm Gear 
Centres. 





Illustrated : 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE & BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 








one of the W. P. Butterfield series 


of Yorkshire scenes 








greetings 
and 
good wishes 


for 
1958 
from 


Butterfields 
of Shipley 


” W. P. Butterfield Ltd 
Shipley, Yorkshire 
London & branches 





Shandy Hall, Coxwold (where Laurence Sterne wrote Tristram Shandy) 
D 
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Don’t buy oil seals haphazardly. 

Get Pioneer Oil Seals. 

Pioneer representatives are factory 
trained men who can deal with 

any oil-sealing problem on the spot 

and recommend the seal you need. 

Pioneer Personal Oil Sealing Service 


means not only studying 





a customer’s individual needs ; 

it also means recommending the right 
oil seals and personal inspection 
when they are in use. 

Buy Pioneer and make sure your 
oil-sealing problems are solved 


for all time. 


Write now for the most 
comprehensive catalogues 

in the trade on Oil Seals and 
O-Rings and for your copy 
of the OIL SEAL JOURNAL 


~> PIONEER oiecsing x mtoutsing co. 


Factory & Head Office: Cottontree Works, Colne, Lancashire - Telephone: Wycoller 471 (8 lines) 
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FINE STEELMAKERS - STEELFOUNDERS - ENGINEERS’ TOOLMAKERS 


SAMUEL 
PAY 0: 





HALL MARKS 
FINE STEELS 


Consistent high quality during many generations 
of manufacturing has secured a reputation as hall- 
marks of fine steels for the various brands produced 
by Samuel Osborn & Co., Limited. 

Production methods, blending traditional skill with 
modern technology, ensure that these high-speed 
tool, alloy, manganese, stainless and heat-resisting 


steels will satisfy the most exacting standards. 





CORPORATE Map, 
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Steels from the (irowifenoy) foundry 


ee © ¢ © © ¢ © © ¢ BS 592: Grades A, B and C 


























































































































British Standard .. e ‘ 592 
a Year of Issue : sks : a 1950 
Every year many thousands of steel castings are Sucman ties Gains 
° oi ° : Description ‘ a ‘ for General 
made to this British Standard Specification. Engineering Purposes 
The three grades into which the specification is Tr a ce DHE. B Cc 
ere ‘ a . fi Carbon % maximum 0.25 0.35 0.45 
divided give a range of tensile properties from § i wo tear Tae Ta 
28-35 tons per sq. inch. Grades A and B provide z aeons . 1 Se 1 eee | ane 
steels which are easy to machine, and to weld. E Nickel % ie | — ~ 
: Chromium% » .. «| — ie ra 
Grade C has the highest carbon content and, io 
: . = | Molybdenum %,,, ... a — —_ _ 
consequently, has a higher yield point than the § Suchen % EN Foo ge 
: ‘ S 
other two grades, with a correspondingly higher Phosphorus ® ,, ... -- | 0.06 | 0.06 | 0.06 
degr ce of resistance to wear. @ | U.T.S. tons/()” not less than 28 32 35 
These steel compositions have a very wide 5 bi tg a 14 16 17.5 
application throughout the various sections of £ | Elongation % » 22 20 15 
the engineering industry. jf RR! es Be = ~ 
& | Izod ft. lbs. “a —_ _ _ 
$ Angle of Bend o 120° 90° -- 
= Brinell No. _... aa a _ — 
N.2 & 
MACHINING A27-52T |U.60-30 | 70-36 oie 
e | American Society 
g . A148-50T| — — | 80-40 
= or 
FH A217-49T|  — — _ 
; : 3 Testing Materials 
A steel casting that is despatched from our € Others | — -- ~ 
Works in the finish-machined condition may be H a A af Ausemetive i} Ear es 
regarded as having passed through all the s B.S.1504 : 1950 wee | 101-A | 101-B | 101-C 
me ‘ ‘ 2 -52 -60 
processes by which its soundness and dimensional 3 DIN. pees Veseniout main! tone 
Se ee - (German) ee 
accuracy are guaranteed: it is a finished =e | — a 

















component ready for use, and our customer bears 











none of the financial risks sometimes associated 
with post-casting processing and finishing 
operations. 

Our machine shops are laid out and equipped 
either to finish-machine, or part-machine, the 
many types and weights of castings that we 
make in our steel foundry. Unless a company 
possesses special facilities for machining the 
steel castings it buys we recommend that 
the advantages to be derived from 
ordering its future require- 
ments in terms of 
machined steel cast- 
ings be given serious 
consideration. at 


BROWN, LENOX & COMPANY LIMITED 


An announcement by the Industrial Division of Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 
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LIFTING P N 
MAGNETS S MAGNETS 
CHUTES CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
SWEEPERS DRUMS 
OVERBAND SEPARATORS PERMANENT MAGNETS 


ELECTROMAGNETS LT. 


TELEPHONE i H 
CENTRAL S39; BOxmag Works, Bond St., Birmingham, 19. , TELEGRAMS 


; 


it] 
ih 
if 
| 


; 
























we 
\ nA POOLE AAR A AAA AEA 


PERFORATED METALS 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


SPECIALISTS IN ROTARY 
SCREENS, ELEVATORS, 
STORAGE CON: 
VEYORS, WASHERS FOR 
SAND AND GRAVEL. 
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HAYLE CORNWALL 




















HYDRAULIC PUMP UNLT 
COMPRISING 2 HIGH PRESSURE 
PUMPS POWERED BY 50 H.P. 
MOTOR MOUNTED ON TOP -OF 
PRESS WITH LOW PRESSURE 
PILOT CONTROL SYSTEM 





HEAVY WELDED CONSTRUCTION 
WITH VERTICAL MEMBERS KEYED 
TO HEAD AND BASE GIVING 
EXCEPTIONAL RIGIDITY AND 
OBVIATING USE OF TIE-BARS 


WIDE DEEP THROAT PERMITS 
> EASY MANIPULATION & SETTING 

< 3 OF TOOLS. AIR-OPERATED 

500 es GUARDS ELECTRICALLY INTER- 
TON eigae LOCKED WITH CONTROLS GIVE 


COMPLETE PROTECTION 


DEEP-DRA UNIQUE PATENTED DUAL DIE- 
CUSHION WITH. INDIVIDUAL 





CONTROL. OPERATED BY GREER- 


RESS ® MERCIER HYDRO-PNEUMATIC 


ACCUMULATORS. 


‘ This new semi-automatic press, with its patented system of Dual Die- The control of the stroke is governed by pressure switch or micro switch 
cushion control enables complex deep drawn components and shapes to operation, being readily accessible in the side cupboards formed by the channe! 
be easily formed and offers the complete answer to YOUR deep drawing section of the vertical frame. Accuracy of stroke can be maintained to .001”. 
problems. By the unique individual setting arrangement of the cushions a Size of Bed: 9’x6’. Length of Stroke: 20” maximum. Number of Power 
10” draw on the front plate and a 1” draw on the back plate is possible Cylinders: 6. Number of Cushion Cylinders: 6. Number of Strokes per 
during one operation of the main slide with a loading capacity of 50 tons minute: 6. 


per cushion. The design of the cushions ensures that the pressure in the 


cushioning circuit is maintained within 5% throughout the full stroke. Guy Techeisiods wit S6 plead S) ane pee ee Sous pepe Ocep 


Drawing problem — or supply further details on request. 


FAWCETT-FINNEY LIMITED ~— BERKLEY STREET © BIRMINGHAM | 


Telephone: MIDland 3795 (3 lines) Cables: Finhyd, Birmingham I 
In association with FAWCETT PRESTON & CO. LTD., BROMBOROUGH, CHESHIRE ond FINNEY PRESSES LTD., BIRMINGHAM] 
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INSULATION 






INVESTMENT 


4, begins with Newalls 


LL OVER THE COUNTRY our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast . .. a cold store in Glasgow ... 
a chemical works in South Wales... an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials—Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment—that’s why so 
many organisations, large and small, turn to Newalls for 
technical advice and consultation. 


Where there’s a problem of INSULATION 
there’s a job for 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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MOBILE GANTRY 


1-2-3 tons capacity ++ Or to your requirements. 














*just the job’ Gantry 
with either an Electric 
or Chain Block. Loacs 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 


maximum. IMustration shows simple 





Highly suitable for dismantling and compact- 

EXPORT. ness for storage or ship- 
ment. 

Please send for 


Nie 


SPENCER BRIDGE WORX 


NORTHAMPTON 


fully descriptive 
literature to Dept. E. 





"Phone 5971/4 

















BUCHANAN BROS. LTD. 
80 Commerce Street, 
Glasgow, C.5. 





* Phone——— 
Thermometers SOU 0858 
Gauges 
WE 
MANUFACTURE Cin 
THE INSTRUMENTS Gauges 
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PAT. NO. 507249 

THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 
Simple=—Positive—Self Locking. 
Made in a variety of types and sizes. 


Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rai! coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc, 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





PORTSWOOD RD. — SOUTHAMPTON 
CABLES : FASTENERS, SOUTHAMPTON 


ODDIE BRADBURY & CULL LTD _ 
TEL : $5883 
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Another problem solved... 
by TILGHMAN’S 








The new Tilghman’s Model 126 KD Dust Collector recently installed by Messrs. R. A. Lister & Co., Ltd., 
of Dursley, occupies 50% less floor space than previous designs of a similar capacity. 


This collector was installed to obtain the highest efficiency possible when handling the dust-laden 
exhaust from rumblers, fettling benches, grinders, shot blast equipment, etc. 


TILGHMAN’S LIMITED 


DUST AND FUME CONTROL DIVISION 


BROADHEATH ALTRINCHAM CHESHIRE 


A member of the Staveley Coal & Iron Co. Ltd. Group’ London Office : 1 Chester Street, $.W.1 
MIDLANDS : R. J. Richardson & Sons | SCOTLAND: Balbardie Ltd., 227, Bath Street,; NORTHERN W. E. Stewart, 16 Sussex 


AGENTS : Ltd., Commercial St., Birmingham, 1.| Glasgow, C.2: 110 Hanover St., Edinburgh, 2;IRELAND: Place, Belfast. 


W.135 
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**Klingerit’’ joints used on the Vickers- 
Armstrongs Feed Heating Equipment at 
Fleetwood Power Station. (Photograph by 
kind permission of Vickers Limited and 

the Central Electricity Authority.) é 









JOINTINGS 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT. Telephone: Foots Cray 7777 
G24/58/J 
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What 
happens 
inside? 


If you cut open the container of a used C.A.V. type ‘F’ fuel 
filter, remove the paper element and slice it through, you will see the 
sludge and dirt which has been prevented from reaching the high 
precision components of the fuel injection equipment. 

The element is of spiral vee-form construction, the paper being 
créped to provide continuous space between adjacent turns. Dirty fuel 
is confined to the underside of the paper coil, and filtered fuel to the 
upper side. The filtering surface is 560 square inches—much 
greater than that of other types of comparable size, so that 
a large volume of fuel can be filtered without choking. 

The paper used has been most carefully selected 
and is specially manufactured for the job. It is resin- 
treated, and of high strength when wet. 
Paper elements have been subjected 
to boiling, low temperature, severe 
vibration and pressure tests, without 
harmful effect. Most important of 
all, the paper effectively removes 
from fuel oil particles of a size which 
would cause most damage and wear 
to pump barrels and plungers. 

In laboratory tests the new 
filter gave over six times the life of 
pump elements obtained with a 

cloth filter. 


























































The World’s Leading Manufacturers of 


FUEL INJEGTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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Pioneers in the use of rubber as an 
engineering material,“ SILENTBLOC’ 
of course lead in the design of 
“FLEXIBLE COUPLINGS.” Awide 
range—a few of which are shown—is 
available, covering innumerable appli- 
cations. Easily and rapidly assembled, 
every coupling gives years of trouble- 
free service, needs no lubrication and 
stands up to extreme conditions of 
dirt and water. Technical information 
is always available from Silentbloc Ltd., 
Manor Royal, Crawley, Sussex. Tele- 
phone: Crawley 2100. 


COUPLINGS by 


SUBSIDIARY — THE ANDRE RUBBER CO, LTD. 


Pioneers of Rubber in Engineering 
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QUASI-ARC A.C. WELDERS 









5) ACP.200C 





QUASI-ARC 


THE ENGINEER 


87-450 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 

20-300 amps, 80 and 100 volts, double operator 
oil-cooled portable set. 

20-300 amps, 80 and 100 volts, single operator 
oil-cooled portable set. 

6 operator, 96 KVA, 90 volt multiple-arc welding 
transformer with RM.350 oil-cooled regulators 
giving 40-350 amps per operator. 

The ACP.300 with built-in power factor 
correction capacitor. 

20-200 amps, 60 and go volts, single operator 
air-cooled lightweight set. 


All sets are built in accordance with B.S.638:1954 


Quasi-Arc - Fusarc - Fusarc/C0, - Unionmelt - Sigma - 


















QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 


5] 
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for this atomic age 


DIESEL-ELECTRIC 


MOBILE CRANES 


Today’s crane in a setting of tomorrow! 
Shown in an environment appropriate to its 
modernity is this Morris 6-ton mobile crane 
recently supplied to the atomic power station 
at Dounreay. That it is a really modern crane 
not only in appearance but also in perform- 
ance, design and construction is evident from 
the following features : 


Centrally mounted superstructure giving an equal radius 
clearance and stability when handling loads over the 
front or back of the crane. 


No heavy levers to operate—just a finger touch controls 
all motions. 


Flange mounted motors ensuring perfect and permanent 
alignment. All main assemblies are of unit construct- 
ion. 


Hydro-mechanical brakes on all road wheels. 


Four-speed gearbox allows fast or slow travel accord- 
ing to the load being handled. 


Fully interchangeable wheels, including tyres, rims, 
brakes and hubs. These components are interchange- 
able on all four road wheels of equal size. 
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MACHINING 


Drilling and Tapping adjustable 
centre drilling head casing 


OPERATIONS 


Snout and Line Boring — Automatic 
Surfacing — Face Milling — Turning 
— Drilling ...all at one setting 


Send for Catalogue NS 
AANA 


HUA 


sal 


El 


all 


Kearns 
5 TYPE 


BORING MACHINE 


— almost a workshop in itself 


H. W. KEARNS & COQ LIMITED BROADHEATH Near MANCHESTER 


KSG3 


F 
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One-third of Britain’s Sid 0 SUE 


Molten iron being charged into an open 
hearth furnace at Abbey Works 


ENQUIRIES 
to The Sales Manager 


Sheet and Plate— 
Abbey Works, Port Talbot, 
Glamorgan 


Electrica! Sheet— v3 
Orb Works, Newport, : a 
Monmouthshire. The ingot stripper bay at Abbey Works 
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is made by 


The slabbing mill motor room at Abbey Works 
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MADE TO LAST 
A LIFETIME! 


TOP 
QUALITY 


PRICES 


Send NOW for 
PRICE LIST 





SGB 
DEPT. | MITCHAM, 
Pi SURREY 
f\= A\ \ MITCHAM 3400 
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COMPETITIVE 








DAWSON & DOWNIE 


Elgin Works LTD. 
CLYDEBANKS"™ Grams: Pumps Clydebank 


eon ydebank 2371-2-3 


PUMPS 


FOR ALL DUTIES 


MOTOR OR STEAM 
DRIVEN 
PATENT DIRECT-ACTING 
BOILER FEED PUMPS 


ROTARY PUMPS 
DUPLEX PUMPS 
VACUUM PUMPS 








ALBION—————_- 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 








counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 
B. & F. CARTER&CO.LTD. 
BOLTON 3, ENGLAND 


~ See RRR 
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PROFILE CU 


e Large capacity 


« Comprehensive 
stocks of plate 


ase 
‘S28 
S 


CONTACT 


OXE KES: 


LIMITED 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 6 London N.W.10 


Tel: Broadwell 161] Tel : Pendleton 2481 Tel: Sheffield 44291 Tel: Elgar 5811 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


A METAL INDUSTRIES ] Bone i P Oo MP AN 
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There is an ‘ALBION’ ratchet or revolution | - 











STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. tegame : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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Design today for tomorrow's products 
Select POLYPENCO Industrial Plastics 


Polypenco products and engineering service are your answer to new developments, 
improved quality, lower costs 


Industrial plastics with distinctive quality and performance. 


POLYPENCO NYLON 66 STOCK SHAPES 


Rod - Strip - Tubing - Tubular bar - Hexagonal 
bar - Plate 

Highest quality Nylon available from stock for fast, economical 
machining on standard metalworking equipment, ensuring close 
production control. Wide ranges of sizes immediately available 
from warehouse stock. POLYPENCO Nylon 66 is long wearing 
and resilient, with low surface friction eliminating the need for 
undesirable lubrication. It dampens noise, is non-galling in contact 
with other materials. It has good electrical insulating properties. 


Standard shapes are also available in Type 610 Nylon and 
“Nylatron” G.S. 








POLYPENCO PTFE STOCK SHAPES 
Rod - Tubing - Tubular bar - Sheet - Thin 
Wall Tube and Sleeving - Tape 
Easily machineable stock shapes in a wide variety of sizes with 
uniform, controlled density and maximum dimensional stability. 
Dielectric materials with superior performance properties. Provides 
excellent resistance to heat and moisture with outstanding electrical 

and chemical properties. 








NYLAFLOW PRESSURE TUBING 


Type H—2500 p.s.i. Burst Pressure 
Type T—1000 p.s.i. Burst Pressure 
““Nylaflow”’ is a tough flexible polyamide tubing being used success- 
fully in many industries for air lines, grease, oil and fuel lines, low- 
pressure hydraulic lines, beverage lines, caustic and solvent lines 
and many other applications. NO OTHER tubing offers the same 
unusual combination of physical properties with ease of installation 
———— to provide lower costs, long tubing life. 








Over a decade of specialising in supplying these modern industrial plastics to the engineering industries enables us to 
give you unparalleled service and technical assistance. Write or telephone today on how to apply or use POLYPENCO 
industrial plastics in YOUR products and equipment. Remember, they are not the same, so specify the name ; 


POLYPENCO LIMITED, Dp 
68-70 Tewin Road, Welwyn Garden City, 
venR TS. POLYPENCO 


Telephone: Welwyn Garden 5581-83 - & 





Representatives in principal cities throughout the world. * Polypenco”’, “ Nylatron"’ and “ Nylaflow” are trademarks. 
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SIMPLIFIX 


compression joints 























for the perfect compression joint in minutes... 





Simplifix takes all the bother out of pipe line assembly. Makes 
safe, leak-proof joints in a matter of seconds. No work to be done 
on the pipe ends beyond removing the burrs. No distortion to 
the piping because a special anti-friction washer prevents the pipe 
from twisting whilst the nut is being tightened. 

@ Note: Simplifix fittings can be used on very thin walled tubing. 
A full range of fittings, elbows, tees, crosses etc., is available and 
illustrated in our catalogue which will be sent on request. 














Simpliftix Couplings Limited - Hargrave Road : Maidenhead - Berks. SS Hy AA eo t i 
TELEPHONE : MAIDENHEAD 2271/4 


MOBIVEYOR 


8170 WITH THE STRONG TUBULAR FRAME 


SPEEDS UP BULK & PACKAGE HANDLING 
SAVES UP TO 75% HANDLING TIME 


the outstanding features are:- 


















The C & T Mobiveyor with its strong tubular frame, 


* HIGH PERFORMANCE 

* EXTREME MOBILITY 

* MARKED STABILITY 

* EASE OF MAINTENANCE 


provides great mechanical strength with LIGHTNESS and 
MOBILITY—at LOWER COST. 

it is the ideal equipment for the really rapid handling of loose or bagged 
materials, such as coal, coke, sand, stone, bricks, breeze, chemicals, grain etc. 
Handles coal at up to 200 tons per hour, or stone at 250 tons per hour. 

Belt scrapers are fitted to prevent build up when handling bulk materials. 


Detailed technical leaflet on request. 


200 TONS smce PER HOUR 
CRONE & TAYLOR (Engineering) LTD 


SUTTON OAK . ST HELENS ‘ LANCS ‘ ENGLAND 
TELEPHONE: ST HELENS 3283 
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BLENDING... 
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in tte OIL INDUSTRY 


Shown above are three 200-ton per hour Plenty Variable and Reversible 
Delivery Pumps installed at the Bunkering Installation of BP Olie- 
Kompagniet A/S, Copenhagen. These pumps handle all grades of oil 
from Diesel to heavy bunker fuel and can easily and quickly be set to 
deliver any predetermined grade of fuel oil by the blending of light and 
heavy base stocks. They maintain accurate blend irrespective of tempera- 
ture, throughput or pressure head, without any elaborate or delicate 


apparatus. 


NEWBURY 


Variable and reversible delivery pumps of the Plenty type enable lines 
to be purged or drained and transfer duties to be carried out with constant 
speed unidirectional prime movers, without elaborate changeover con- 
nections and valves. Plenty pumps are in use at the principal oil installa- 
tions throughout the world, and can be supplied with automatic controls 
of all kinds and with remote control. They are made in sizes from 60 g.p.h, 
to 750 tons per hour, and catalogues are available covering all their 


various uses in industry. 


Berks, England 


& SON Ltd. 





Plenty designs ore registered and protected by world-wide patents 
MARINE STEAM ENGINES, STERN GEAR, PROPELLERS, 
MIXING MACHINES, FILTERS EN 
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...demands different principles 


Nothing new under the sun... .? Perhaps not, but a completely new approach 
can often help to solve an old problem—or better still—improve on methods 
that have come to be traditional. Take the example of the common differential. 
After years of carrying it about as unsprung weight—part of a rigid rear 
axle—the imminent trend is to anchor the differential under the car body, and to 
provide universally jointed half-shafts with independently sprung wheels. 

De Dion’s old idea has been proved a winner in recent racing. Now, there is no 
firm better placed to provide the universal joints than Hardy Spicer, nor 

are there any differentials more efficient than those by Salisbury Transmission. 
Look to Birfield for the best of transmission. Every member Company is backed 
by the resources— manufacturing and technical—of the whole Birfield Group. 


Transmission 
Equipment] specialisation 


6] 





through the Birtield Group 


HARDY SPICER LIMITED WITTON BIRMINGHAM 6 


> 
_— 
ee 


SALISBURY TRANSMISSION LIMITED WITTON BIRMINGHAM 6 


»e- 
er 
»e- 
»- 


LAYCOCK ENGINEERING LIMITED SHEFFIELD 
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With an unequalled range of 








offer you :- 
e Widest Standardised Range 


3,000 Ib to 85,000 Ib breaking load (up to 300,000 |b for special requirements). 


© Quick Delivery 


From stock up to |5,000 Ib breaking load. 


© Finest Quality 


Renold standard — only the best. Sound design ensures minimum weight — 
maximum strength — longest chain life. 


e lnrivalled Know-how 


80 years of experience at your service. 


ONLY Renold, the pioneers and leaders in chain manufacture have the 
facilities to offer you ALL these advantages — the result of up-to-the-minute 
research and continuous development. 


Ask our engineer to call, or write for fully-dimensioned literature and simple selection charts 
on all Renold mechanical handling and power transmission products. 


90% of all conveying requirements are 
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Conveying Chains and ——* 






Ki attachments K2 attachments 








Stay Bars 





Wheels 


The tooth form of 
Renold Wheels ensures 
smooth operation and 
maximum chain service 





covered by thor: alee 


RENOLD CHAINS LIMITED + MANCHESTER 
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MODEL ‘70’ JUNIOR 
7 CENTRE LATHE 


* 


MODEL ‘85’ 
8 CENTRE LATHE 
















2 H.P. motor, 8 speeds, 30-437 
r.p.m. also alternatives 44-640 
r.p.m. and (when fitted with 
2-speed motor) 30-874 r.p.m. 
Sizes to admit 45”, 54” and 72” 
between centres. The cabinet 
base illustrated is an optional 
extra. 


* 


10 H.P. motor, 12 spindle 
speeds 21-945 r.p.m. Ideal for 
fast production, and tool-room 
work. Also made in 104” size. 


WOODHOUSE & MITCHELL 


WAKEFIELD ROAD - BRIGHOUSE - YORKS 


TELEPHONE: BRIGHOUSE 627 (3 LINES) TELEGRAMS: ‘WOODHOUSE, BRIGHOUSE’ 











W.M.20 








SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


VERTICAL CROSS - TUBE 


BOILERS 
also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 





Early deliveries of most sizes 


Misute tured by 
JOHN TONKS :;;: 
CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


WALTER W. COLTMAN & CO. otters) LTD. 
CENTRAL BOILER WORKS, 


LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235! 














SHEFFIELD 24679 
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P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 





Chief Offices: 
129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 


Diesel 
Engines 
Main Propelling 


Diesel Engines 
in powers up to 


1,200 H.P. 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 

















AXIAL FLOW 


FE 
4 
N 
Ss 


12” dia. to 
15 ft. dia. 
MOVE AIR AT LOWEST COST 
@ High Efficiency Aerofoii Biades. 
@ Guaranteed Output. 
@ Competitive Prices. 

Send your enquiries NOW i 


FREER FANS LTD. 


PLEET MILL FLEET HANTS Phone /48/ 














Ps aa 








CROSTHWAITE FURNACES / 
SCRIVEN MACHINE TOOLS LT 
York Street Ironworks, Leeds 9 Vel.: 3241 1-2 





32, Victoria Sereet, London, S.W.i. Tel.: Abbey 2966 
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RINGS 


FORGED AND 
WELDLESS ROLLED 
TO SECTIONS OR PROFILE 










cocce made in carbon and alloy steels, 
weldiess and flash-butt welded. Also 
Rings produced from the NIMONIC 
alloys: Titanium, light alloys or copper 


bearing materials. 


N. HINGLEY & SONS LTD 


NETHERTON IFTRON WORKS 
FORGE DIVISION — DUDLEY 


TEL: DUDLEY 31016 - GRAMS: HINGLEY DUDLEY 








Now, more than ever, engineers 
recognize the superior efficiency 
of Bellows Type Expansion Joints 
supplied by Teddington for 
pipe-work. 

Teddington Industrial Bellows, 
butt-welded from highly-finished 
cold rolled stainless steel sheets, 
are specially designed and made to 
stand up to exacting temperature 
and pressure requirements. Their 
convolutions allow expansion 
and contraction under extreme 
conditions. 

Wherever pipe-work is subjected 
to vibration and movement in any 
direction, a Teddington Bellows 
with a suitable end-fitting will 
solve the problem. 





Write for our descriptive brochure, A.13 “25 
or discuss your problem with our engineers. @, 


ub TEDDINGTON BELLOWS 


Teddington Aircraft Controls Ltd., Industrial Bellows Division, Ammanford, Carmarthenshire. Telephone : 





oe 
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AGAIN aa AGhIN iwAGAIN 
OPIRATUBE... 


- is proving industry’s most versatile ducting. Light, 
Tough, Flexible, Retractable, Spiratube can be installed quickly 
and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 
many times. For fumes, dust, light materials, abrasives and 
scores of other applications SPIRATUBE is a standard specifi- 
cation. Clip this advertisement, pin it to your letterhead and send 
it to us. By return you will receive a fully illustrated brochure 
which tells you what Spiratube will do. 





i, 
ee 
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SPIRATUBE 


ick os 





FLEXIBLE DUCTING LIMITED 
103 SHUNA STREET, MARYHILL, GLASGOW. N.W. 


Telephone: MARyhill 3729. Telegrams: FLEXIDUCT, GLASGOW. N.W. 
An associate company of George Maclellan & Co. lLtd., Established 1870. 














Special-pur pose ‘N 
LIFTING % 
EQUIPMENT _@ 


ww, 
In lifting and kindred operations the aim must 
always be the right tool for the job. Standard 
equipment often goes part of the way but safety, 
efficiency and productivity sometimes demand 
specially-designed gear and it is then that you 
. have at your disposal our ability to produce just 
) the tool to suit your work. 



















ESTABLISHED NEARLY 
ONE HUNDRED YEARS 








W. & E. MOORE LTD. 13-3! POPLAR HIGH ST., LONDON, E.14. Telephone: EAST 2613-7—4601-2 


= 











68 THE ENGINEER Jan. 17, 1958 


QUALITY 


MITCHELL paberprrre ri ta 


CORROSION-PROOF of pressure 
PUMPS die castings 


For Acids and all corrosive liquors and when 
freedom from metal contamination is required 





setteteteretn tet oie le ee ee ees 


CENTRIFUGAL PUMPS. 
MOTOR DRIVEN DIAPHRAGM PUMPS. 
ROTARY DISPLACEMENT PUMPS. 
HAND OPERATED DIAPHRAGM PUMPS. 








Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 
variance from specification to be quickly identified. 
With the utmost confidence, we can therefore 
claim to supply castings only of the highest quality. 
Quotations, without obligation, from drawings, 
specifications or samples. 






see Consult us with your pumping 
: and acid handling problems. After 
sales service ensures maximum 
efficiency for your pump installa- 
tion. 


CoS OK= eye) 








PRESSURE DIE CASTINGS 


Enquiries also invited for complete bulk storage 
and distribution plants designed and built for IN ZINC, ALUMINIUM AND SOFT ALLOYS 


acids, chemicals, etc. 


L. A. MITCHELL LTD - 37 PETER ST - MANCHESTER 2 SPARKLETS LIMITED 


Phone: BLAckfriars 7224 (4 lines) TOTTENHAM, LONDON, N.17 
5 N. 








MP 32 
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Hudson 
Tipping 
Wagons 

















move work -in the 








* & 
same time - with LP» 
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The illustration shows the Hudson 


Automatic Tip Wagon, 300 c.ft. capacity. 
Tipping Wagons made in all sizes from 10 


to 400 c.ft. to meet customers’ conditions. 


ROBERT HUDSON LID. 


SPECIALISTS IN ALL TYPES OF LIGHT RAILWAY EQUIPMENT 
INCLUDING TURNTABLES, CROSSINGS, POINTS AND TRACK 


Raletrux House, Meadow Lane, Leeds 
Telephone 20004 


London Office: Locomotive House, 
30/34, Buckingham Gate, S.W.! 


Telephone: ABBEY 7127 
Telegrams: Raletrux Sowest 





WORKS AT LEEDS CALCUTTA DURBAN AND BENONI Nr. JOHANNESBURG 
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Peak performance— 
maximum profit from your 





CUMMINS 


DIESELS 











CUMMINS DIESEL SALES & SERVICE LTD. 
operate a nation-wide servicing scheme to keep your 
CUMMINS engines in peak condition always. Unrivalled 
facilities exist for rebuilding to maker’s standards, 
together with a speedy field service covering all repairs 
from minor adjustments to replacement with new or 
service-exchange units. 

CUMMINS diesel engines, from 150-335 b.h.p. are 
available for sterling. 

=e 
a 
gives you the BIG plus | MORE PROFIT 
“a ‘> 


Ra te 
CUMMINS DIESEL SALES 
& SERVICE LTD 


25 BERKELEY SQUARE, LONDON, W.|I. Telephone: Mayfair 9090 








SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON. 
Telephone: Northampton 5262 


® Trace Mark of Cummins Engine Company, Inc. 
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ALUMINIUM AT WORK 






From the 
familiar... 


... to the 
less familiar 


Wherever there is movement there is a need for less weight. That is 
why aluminium is chosen for the hard-working pistons of the world’s 
engines. Its lightness and durability have made a vital contribution 
to the development of engines giving higher power for less weight. 
And now aluminium is raising the limiting factor of weight in many 
kinds of electrical apparatus. For example, by lightening the 
windings of great alternators, aluminium allows size to be increased 
—and more power can be made from every ton of coal. 


Aluminium Union 
Limited 


(Incorporated in Canada) 





THE ADELPHI, JOHN ADAM STREET, LONDON, W.C.2. An ALUMINIUM LIMITED € ompan) 
OFFICES, ASSOCIATED COMPANIES AND AGENTS THROUGHOUT THE WORLD 
6 
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An Organisation tuned to ensure the 
highest quality construction in the shortest 
possible time. 








cates amn meNrtc “neenEbItCS te 


Technical skill and ‘know how’ gained in the 
hard school of experience. 


sraartegmerveninastecz sveniteten 











Equipment large and small and the ability to 
utilise it to the best advantage. 


“aC Lars a OO COREA OREN #3808 EDO 


But above all, a proud record associating our 
name with innumerable extensive constructional 
activities encompassing Civil Engineering, 

, = Industrial Building, Site Investigation, 
Stabilised Soil Construction, Excavation, 
Foundations, Reinforced and Prestressed 
Concrete, Factories, Roads, Bridges, Piling, 
Sewerage, Waterways. 
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Messrs. Cadbury Bros. Ltd. College of Further Education—Hartford, Thames Board Mills Ltd. 
(First instalment illustrated) 


Warrington and London 





A. MONK & COMPANY LIMITED 


Head Office: London Office: 
Padgate, Warrington. 75 Victoria Street, 8.W.1 
Telephone: Warrington 31288 Telephone: Abbey 2651 





Offices at: Stamford, Hull & Middlesbrough 
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SINGLE SPINDLE 


AUTOMATIC 


SCREW MACHINES 






Maintain production at the peak 
WW) of efficiency ; every feature of their 
N / design and construction is a 
“Ycontribution to their endurance under 
the most strenuous conditions. 
Positive lubrication is assured by a 
refinement whereby filtered oil is 
metered to vital parts from a 
central control point. 


Five sizes up to 2 in. capacity and a 
range of METRIC types. 





TRADE MARKS 
\ 




















(sole Agents in Great Britain: 


me 
BURTON GRIFFITHS & CO. LTD “’“** 


KITTS GREEN, BIRMINGHAM 33 8.S.A. TOOLS LIMITED 


conv 
w> 


B- 
TOOL 
crou 














Tel: STECHFORD 307! BIRMINGHAM . ENGLAND 




















WARDS want your scrap 


THOS. W. WARD LTD - ALBION WORKS - SHEFFIELD 


London Office: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, LONDON, W.C.2 


Depots at BIRMINGHAM, WISHAW, MANCHESTER, BRISTOL, MIDDLESBROUGH, MILFORD HAVEN, INVERKEITHING, 
BARROW, GRAYS (Essex), BRITON FERRY, PRESTON, LIVERPOOL, RINGWOOD 





$34 
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MEDIUM RANGE AIRLINER 


Chairmen, even of the most eminent engineering 
concerns, rarely include much technical material in 
their addresses to annual general meetings. An exception, 
however, was provided by Sir Thomas Sopwith, Chairman 
of the Hawker Siddeley Group, last week. Even one of 
his passing references is worthy of study : the claim that 
the “ Seaslug” is the first surface-to-air missile in this 
country to be operated under Service conditions indicates 
clearly that the vehicles and equipment needed to trans- 
port, prepare and guide the “‘ Thunderbird” are less 
advanced than the missile itself, as the last Farnborough 
display strongly suggested. This is by no means surprising, 
for the Royal Navy has long experience of weapons that 
have to be designed into a ship in their entirety—space 
for, say, an extra preparation bay will be hard to find— 
while to adjust the establishment of a Royal Artillery 
regiment is relatively easier. But of particular value 
was Sir Thomas’s attempt to eradicate the confusion 
caused by the absence of a contractual sequel to the issue 
last year by British European Airways of a specification 
for a medium range jet airliner. Three tenders and paper 
designs had been submitted, and the belief appeared 
to exist that a study of the merits of these basic designs 
was sufficient to render a decision between the tenders 
possible. In fact, the designs were almost exactly alike, 
and the differences were irrelevant beside the variations 
in the financial and technical resources supporting the 
tenders. In particular, one aircraft was sponsored by 
a company able to call on the combined resources of 
the Bristol Aeroplane Company and the Hawker Siddeley 
Group, a combination which represented a very large 
industrial unit, although even the Bristol Aeroplane 
Company is not entirely devoted to aeronautical engi- 
neering. This project is not, of course, to be confused 
with that which led last Tuesday to the signing of a con- 
tract for the supply of thirty-five Vickers * V.C.10” 
aircraft to the British Overseas Airways Corporation. 

Sir Thomas’s exposition is welcome. It is not uni- 
versally realised that the specification, for a 600 m.p.h. 
aircraft to carry 95 to 100 passengers 1000 miles, is not 
really a difficult one by contemporary standards. The 
Group built the first jet airliners in both Europe and 
America : there is little question of their being able to 
master the technical problems of a project following 
accepted modern lines and distinguished mainly by podded 
engines separated by the planes of a “ butterfly ”’ tail. 
The difficulty will lie in producing an aircraft more attrac- 
tive to foreign operators than, say, a “ Caravelle” with 
‘“* Conway ” engines or a clipped Convair “ 880.” The 
only reasonable solution to this problem is to be able to 
deliver it earlier than machines which might have the 
appeal of coming from the same supplier as the customers’ 
existing equipment. It is, of course, because each indi- 
vidual unit of production takes very long to build and, 
therefore, the capital investment for a high production 





rate is very large that a very powerful manufacturer 
is at an advantage. This difficulty, that of provid- 
ing for early delivery, it will be recalled, has been 
displayed thoroughly by the “ Bristol Britannia.” But 
the fact that the critical element in this project is the 
short time available, rather than the advanced nature of 
the aircraft, renders the idea of letting the contract to a 
consortium suspect. We have not yet so thoroughly mas- 
tered the problems of communication within industry 
as to alter the state that “He travels the fastest who 
travels alone.” The first trial of some new form of 
organisation cannot reasonably be expected to produce 
results particularly quickly, and the suggestion in these 
circumstances that more than two firms should participate 
surely borders on the irresponsible. The expenditure 
literally of weeks upon negotiations for a contract cul- 
minating in 1962 (earlier than that for the Vickers 
“'V.C.10 ”) is unfortunately reminiscent of a similar lack 
of any real sense of urgency in the past, resulting in 
decisions that manned supersonic flight could wait and 
that the long-range jet transport in an advanced stage 
of construction need not be proceeded with. It is small 
consolation that we have afforded the rest of the world a 
lesson, and that in the United States of America it has 
become sufficient criticism of the “single manager” 
concept of the Secretary of Defence to say, “* It will give 
us a Ministry of Supply.” We trust a firm decision will 
emerge from the round table discussions which opened 
at the Ministry of Supply early this week. There is an old 
Naval dictum that if in the course of an action at sea a 
Naval Commander cannot quickly make up his mind 
about the respective merits of two possible courses of 
action, then it does not matter greatly which is adopted 
so long as a decision is made immediately. 


SAFE AND HEALTHY NUCLEAR POWER 


The second of the three Fleck committees appointed 
to search the soul of the Atomic Energy Authority after 
the Windscale accident has now reported, and again 
the cry seems to be for more—and more highly qualified — 
staff. Of the Health and Safety Committee’s twelve 
recommendations (summarised elsewhere in this issue), 
the majority are concerned in some measure with staff, 
its training, its organisation and its responsibilities. 
So strongly does this committee feel that the shortage of 
suitable staff is the real problem that it has exceeded 
its terms of reference in order to discuss “the urgent 
need to increase the supply of people with the specialist 
knowledge required.” Once again it is found that we 
on this small and apparently overpopulated island have 
been educating and training too few of our number for 
the technological needs of our developing industrial 
civilisation. It is sad to think that a country which has 
played a major part in the discovery and development 
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of the copious new sources of power may have to restrain 
some of its most able citizens in their efforts toward 
ever greater accomplishment, in order that they may 
help to consolidate, at what they probably would regard 
as a lower level of endeavour, the gains they have already 
made. That, however unpalatable to some of us, appears 
to be the main lesson of Windscale. New posts will have 
to be created and filled, new programmes of training will 
have to be formulated and carried out, new codes of 
practice will have to be devised and enforced, and the 
staff for all this will have to be found, if necessary, at 
the expense of research and development elsewhere. 
Saddening though this may be, it is right and proper 
that the nation should not rush into the age of nuclear 
power without proper care for the less exciting but none- 
theless vital organisation that will govern the transition. 
During the first industrial revolution, many boilers burst ; 
and unguarded machinery mutilated many of its attendants. 
The price of progress was high, but the risks were taken 
more or less voluntarily by individual men who lived 
in a rougher age than ours and had less care for life 
and limb; and the consequences of any accident were 
limited to relatively small numbers of people. To-day 
the situation is different. The consequences of what is 
sometimes rather euphemistically known as a “ nuclear 
incident ” could affect not only the operators of the plant 
but whole cities, even countries. A considerable public, 
composed of members who may in some cases profess 
to have neither part nor interest in the activities, possible 
benefits, or any other aspect of the new establishments, 
is being compelled by the advance of technology to accept 
hazards that are the worse-seeming for their novelty. 
It is therefore of the first order of importance, in this 
democratic country, that presently latent resistance to 
change shall not be aroused to activity by any sort or 
kind of omission, not to say neglect, on the part of the 
pioneers, who accept their risks voluntarily. Given 
proper care for the health and safety of the population 
that is willy-nilly involved in this great national enter- 
prise, the revolution can be accomplished peacefully, 
and to our great benefit. One catastrophe could be 
enough so to frighten the community as to set back the 
progress of nuclear power in this land indefinitely. 


CAREERS IN CIVIL ENGINEERING 


Last week the Institution of Civil Engineers organised 
a conference for careers masters, in collaboration with 
the Public Schools Appointments Bureau, which over 
a hundred careers masters attended. On Thursday, the 
masters were able to visit the works in progress for the 
G.P.O.’s new underground station at Rathbone Place, 
and J. Laing and Co.’s research and development centre 
at Boreham Wood. On Friday, they were addressed by 
several prominent engineers, including the president of 
the Institution, Sir Arthur Whitaker, who gave details of 
a scholarship scheme which is now being worked out 
jointly by the Institution, the Association of Consulting 
Engineers, and the Federation of Civil Engineering 
Contractors. It is planned that ten to twenty scholarships, 
each valued at £300 to £400, be offered to enable boys 
not eligible for State grants to study civil engineering 
at the universities. Sir Arthur commented upon the 
new proposals in the following terms. ‘It has seemed 
to us” he said “that laudable endeavours to create 
equality in educational opportunity, have penalised the 
children of the large number of married people in this 
country whose joint income is marginally in excess of 
£2000 a year. Although the children may win State 
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scholarships to pay for university tuition fees, grants for 
living expenses which are the major cost of a university 
course, are reduced in their case to negligible proportions. 
Particularly in large families, where financial commitments 
are heavy, this often means depriving the boy of a uni- 
versity education. This is a serious loss to the country, 
to individuals, and to professions such as ours, which 
draws 75 per cent of its intake from the universities.” 

We applaud this decision by the Institution, the Associa- 
tion and the Federation and hope that others will follow 
its example. For in the present political climate it does 
not seem likely that the system of refusing grants to the 
children of parents earning over £2000 a year will be 
altered, wrong-headed though it certainly seems to us. 
It is wrong-headed because it starts from the wrong 
premise, that a relatively well off father ought to be able 
to support his son or sons at a university. The right way to 
look at the problem is surely to see it from the points of 
view of the son himself and of the nation. The boy may 
well feel that having won a scholarship he should also 
have won the right by his intelligence and his own hard 
work to go to a place of further education for which he 
has proved himself well-fitted, regardless of whether his 
father is or is not willing or able to support him there. 
And the nation must surely feel that a lad bright enough 
to win a scholarship ought in the national interest to go 
to a university since there is a serious shortage of people 
of his calibre available for industry. Egalitarianism is 
being pressed to lengths that are not egalitarian at all, 
when a boy is denied a university education, not through 
any fault of his own but merely because his parents happen 
to earn more than a particular sum of money every year. 
Why apply a means test to education when it is not 
applied to health insurance ? 


EXHIBITION HALLS 


The Federation of British Industries can certainly 
** get a move on” when it wants to. In the middle of 
December it issued a report which showed that the 
majority of trade associations in this country favour 
specialised as against general fairs. We commented 
upon the report in our issue of December 13. It also 
announced that it was going to start an inquiry into the 
adequacy of existing halls for the holding of specialised 
fairs. At the end of last week—that is only a month later 
and despite the intervention of Christmas—it announced 
the names of the three men who are to constitute the 
Committee of Inquiry. We do not believe a better choice 
could have been made. Mr. Pollitzer, who is to be 
chairman of the committee, is chairman of Beck and 
Pollitzer, Ltd., and represents the interests of exhibition 
contractors; Mr. Boardman, of F. W. Bridges and 
Sons, Ltd., represents exhibition organisers, and Mr. 
Marrable is head of the exhibitions department of 
Imperial Chemical Industries, Ltd., and is likely to be 
knowledgeable about the exhibition needs both of light 
and heavy industry. 

The inquiry is very welcome and is particularly well- 
timed. In 1946, when the Ramsden report, principally 
concerned with the future of the British Industries Fair, 
was printed, it was assumed that industry would support 
a general trade fair. It was recommended therefore that 
new buildings suitable for such a fair should be erected 
in or near London. Much subsequent post-war comment 
has been based upon the same false premise. In fact, 
British industry, it is clear from the previous F.B.I. 
inquiry, is not interested in such a fair. It is interested, 
however, in having available a hall or halls suitable 
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for the holding of specialised fairs, widened sufficiently 
for there to be grouped with them products of allied 
industries. Speaking only for the engineering and 
allied industries, we know of no hall in London or the 
Provinces which approaches at all closely the ideal. All 
suffer from one defect or another, inadequacy of space, 
deficiencies in floor load bearing capacity, difficulty of 
road and rail access, inconvenience of the site for the 
public, lack of car parking facilities, inadequate catering 
facilities, or unsatisfactory accommodation for exhibitors, 
&c. A lack particularly felt by the engineering industries 
is that of a hall suitable for the showing of heavier plant, 
of sufficient height and equipped with cranes, rail-tracks, 
&c., to facilitate the moving of plant into position, not 
to speak of the provision of adequate supplies of power. 
The committee will survey the adequacy of existing 
exhibition facilities throughout the country, ascertain the 
extent to which the physical, technical and other require- 
ments of exhibitors are met by existing facilities and, if 
they deem it necessary—as we think they will—draw up 
and recommend plans for new or extended facilities. 


INDUSTRIAL SAFETY 


The steady improvement in all fields in industrial safety 
is emphasised in the latest annual report of the Chief 
Inspector of Factories. The report covers the year 1956, 
during which the notified accidents in all industrial 
premises subject to the Factories Acts numbered 687 
fatal and 184,098 non-fatal. The comparable figures 
for 1955 were 703 and 187,700 respectively. Fatal 
accidents in factories and other industrial establishments 
and on building sites coming within the purview of the 
Factory Inspectorate have fortunately shown a downward 
trend over the last five years. Over much of the same 
period the numbers of non-fatal accidents have risen 
slightly, but when the increase in the total number of 
people employed is kept in mind the accident rate has been 
reasonably static. The .year 1956 was one in which 
industrial employment was at a high level, though in some 
months of it there was a little slowing down of activity, 
which may account in part for the decrease in the number 
of fatal and non-fatal accidents. 

Nevertheless, the Chief Inspector’s claim of “ steady 
improvement ” can be substantiated, though he is in no 
way complacent about the situation. He rightly com- 
ments on the improved degree of co-operation between 
machinery manufacturers and users and upon the con- 
sideration given to the safety factor by designers of 
machines and other factory equipment. A higher standard 
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individual responsibility. Safety in the factory or on out- 
door sites cannot be assured by the making of regulations 
alone ; what is essential is that all concerned shall exercise 
the right amount of intelligent caution in the routine, and 
other tasks they perform in the course of their daily work. 
With this in mind, we are glad to note the Chief Inspector’s 
references to the continuing success of safety training 
courses. More and more firms are appreciating the need 
for the thorough training of apprentices in matters of 
industrial safety. Training of supervisors, of new entrants 
to firms and of those exposed to special hazards is also 
proceeding. The report admits that “ in some cases the 
work is very much uphill.” But it is work that can do 
much to assist the decline of the industrial accident rate. 


SMOKE ABATEMENT TO CLEAN AIR 


It is really rather surprising to learn that of the two 
bodies which amalgamated in 1929 to form the National 
Smoke Abatement Society the older one dated back only 
to 1899. But in these days, when the public as a whole 
has become air pollution conscious, it is difficult to appre- 
ciate how at the beginning of this century public opinion 
on the matter was almost completely indifferent and 
industry hostile. The change has very largely been 
brought about by the activities of the National Smoke 
Abatement Society and: its predecessors. In the face of 
apathy and prejudice and despite repeated discouragement 
and disappointment, the Society has continued for well 
over half-a-century to preach the virtues of smokeless air. 
Now, following upon the passing into law of the Clean 
Air Act, based upon the recommendations of the Beaver 
Committee, which endorsed many of its views and policies, 
the Society sees even more work for it to do in the future 
than in the past. If, for example, smoke control areas 
are to increase in number in the heavily polluted “* black ”’ 
areas sufficiently quickly to make them smokeless within 
fifteen years, a thing deemed possible by the Beaver 
Committee, then smoke control areas must be set up at 
an average rate of 300,000 acres per year. In 1957, only 
489 acres were so designated and for 1958, so far, only 
10,000 acres seem certain to be so designated. There is 
clearly much work for the Society still to do in educating 
industry and the public, in urging on research into 
problems not yet solved, such, for example, as the ridding 
of the atmosphere of sulphur dioxide, and in pressing 
local authorities to “ get on” with the job. For much 
of its new work the title National Smoke Abatement 
Society sounds too narrow and limited. Wisely the 
Society has changed it. As from New Year’s Day it has 
become the National Society for Clean Air. 
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of industrial safety, however, must always be largely an 
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** THAMES PURIFICATION ”” 

“ The questions of purifying and embanking the Thames are similar of their surplus cat and dog population as of old; and the stream of 
in many respects to those of the Ma Ne tenner od and ebbs i 
Disabilities. They all come up (and of course go down again) periodi- “ On the other side, however, we now have the mem 
cally. The same arguments are employed, year after year, both for of both Houses of Parliament. During the latter part of last year 
and against them, but we never seem nearer their final solution. t reason to complain of want of fresh air during their delibera- 
It is true that the doctrine of * Whatever is, is right’ agen oF > 
fashioned one, and one which individually most of us are 
acknowledge, but collectively, we adhere to it with amazing coanalty. 
It must be admitted that it agrees wonderfully with the constitution Of the the river and 
of the English, and makes it almost impossible for them to imagine 
any change being made in existing institutions. Can we imagine 
or Thames water without mud and 


London porter without scientific it is. In sober earnest Mr. Goldsworthy 
sewage? Filth and the river stand intimately related toeach Gurney, , we believe, is really a very unassuming and scientific 
unrestricted use of the man, has into his report more technicalities and coined 


other, Potato kept company for centuries. The 
Thames mud banks is indissolubly connected with the liberty of the 


subject, and consequently cannot be disturbed. Upon these banks the 
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CIVIL ENGINEERING AT BRADWELL NUCLEAR POWER STATION 


the left-hand side of the 
house, and concreting for the 
turbine foundation blocks is at 
an early stage. On the right- 
hand side there will be auxi- 
liary machinery, including a 
secondary turbine hall (right 
background), where three 
20-SMW sets driving the 
blowers will be installed. Two 
steam main tunnels from the 
reactors, and the start of a 
connecting tunnel, can be seen 
on the right. Behind the 
turbine house is the excava- 
tion for the pump house, 
where substructure concrete 
has also been placed. The 
gantry and piling barge in 
the estuary are working on 
the c.w. shafts and baffle wall. 
A central mixing and batching 
station for concrete, capable 
of an output of 500 or 600 
cubic yards in a day, lies 
on the landward side of 
the turbine house, and con- 
crete is transported by pump 


No. 2 reactor. A _ second 
concrete station supplies the 
dense concrete for shielding. 
The circular plinth which will 
carry the pressure vessel can 
be seen, with scaffolding in 
position for work on the 
biological shield to proceed. 
The box-like pattern of walls 
forming secondary shielding 
round the reactor itself, all 
of which is carried on the 
foundation raft, are clearly 
Shown in this _ illustration. 
Pipework and pumps for the 
carbon dioxide will be incor- 
porated in these spaces. In 
the foreground are two exca- 
vators fitted with augers and 
engaged on sinking holes for 
the large diameter foundation 
cylinders mentioned in the 
article opposite ; concreted 
cylinders can also be seen 
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Constructional Progress at Bradwell 


The C.E.G.B. nuclear power station at Bradwell, Essex, has reached a stage where 
site fabrication of the first reactor pressure vessel has started. Here, progress at 
the site is reviewed. Welding of the pressure vessel is not discussed in detail at this 
stage, but several points of interest in the civil engineering work are described. 


ONSTRUCTIONAL work at the site of 

the nuclear power station at Bradwell, 
in Essex, has now been in progress for a year. 
At the present stage, interest is centred on the 
civil engineering side, which is well ahead 
and has reached a point where it will soon be 
possible to start assembling the steel pressure 
vessel of the first reactor ; welding of plates 
for the pressure vessel has, in fact, been 
started in the welding shop built at the site. 
The accompanying illustrations give a good 
idea of recent progress, and some points of 
special interest relating to this stage of the 
work are given here. 

The general layout of the station includes 
two reactors, each with six “‘ boilers ”’ (i.e. 
heat exchangers) grouped round it. Heat is 
taken out of the reactor by CO, gas, which, 
in its turn, generates steam-in the boilers. 
Steam mains then pass to the turbine house, 
where generation of electricity follows con- 
ventional practice. This part of the work, 
therefore, does not differ radically from that 
normally encountered in power station con- 
struction. The scale of the work can best be 
indicated by giving some overall figures for 
the station’s capacity. Each of the two 
reactors will operate at a heat output of about 
500MW, and the installation of turbo- 
alternators will comprise six sets of S2MW 
and three of 20-SMW, the guaranteed net 
output being 300MW. 

It will be seen that the principal novelty 
for the civil engineer lies in the construction 
of the foundations and structures of the two 
reactors. The site is underlain by clay of good 
quality, so the foundations generally take 
the form of reinforced concrete rafts or pad 
footings. Substantial reinforced concrete 
construction thus forms a large part of the 
sub-structure work. Accuracy of construc- 
tion is a special requirement, and all the 
setting-out in the reactors is done with a 
higher standard of accuracy than is custo- 
mary. Another unusual feature is the 
contract itself ; the entire station has been 
let as a “turnkey” contract. The civil 
engineering contractor is one of the group 
which tendered for the entire station, and so 
his work is also being done on a lump-sum 
basis and he is responsible for design as well 
as construction. 


TURBINE HOUSE AND RIVER WORKS 


Steam mains from the heat exchangers 
will be grouped in two tunnels, one con- 
necting each reactor with the turbine house. 
An accompanying illustration shows the 
intricate reinforced concrete construction of 
the turbine house. The turbine house area 
is surrounded by a retaining wall. The 
superstructure of the turbine house will have 
a steel frame. 

The cooling water pump house is under 
construction on the seaward side of the 
turbine house and is, again, generally con- 
ventional in design and construction. Tunnels 
for the intake and outflow of cooling water 
will be driven in the clay, leading.to inlet 
and outlet structures in the river. The latter 
are separated by a barrier wall which will 
prevent recirculation ; its configuration was 
determined from model tests:. There are to 
be two inlet and two outlet shafts, with 


separate control, each shaft serving its own 
tunnel so that any one can be dewatered ; 
the maximum flow of cooling water will be 
900 cusecs. No special problems or diffi- 
culties are expected in the construction of 
these works, 

A tidal embankment faced with precast 
concrete bitumen-grouted blocks protects the 





biological shield. 
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which O, ducts will be fitted. CO, circulation can proceed 

convection, should all pumps fail, and the entry ducts are at almost the 

bottom of the shield wall. The liners are placed to jin tolerances, and the 
shield wall is approximately 9ft thick 
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site from the estuary. The programme of 
construction, however, calls for bagkfilling of 
excavated material to bring the general site 
level of the completed station above the 
highest recorded tide, thus obviating any 
flood risk. 


FOUNDATIONS FOR REACTORS 


Each reactor, together with its associated 
boilers, is to be carried on a reinforced 
concrete raft. Each raft is generally ft 
thick and extends 200ft by 100ft and is about 
40ft below the natural ground level, on a 
formation of blue London clay. The total 
load carried by the raft is 55,000 tons, and the 
immediate settlement during constructional 
loading is expected to be about 4in with a 
“consolidation” settlement over forty years 
of lin. By excavating 
and concreting the raft 
in strips and thus 
keeping the maximum 
possible load on the 
formationand avoiding 
weathering of the sur- 
face, heave was kept 
as small as possible, 
Concreting was carried 
out in eleven strips ; 
large masses of con- 
crete were placed in 
this sequence of opera- 
tions and  thermo- 
couples were cast into 
the concrete for the 
dual purpose of 
measuring the rise in 
temperature immedi- 
ately after setting, and 
also of keeping a 
record of the tem- 
peratures experienced 
when the station is in 
operation. Each raft 
carries a circular plinth 
37ft in diameter, with 
holding-down bolts 
which will secure the 
grillages carrying the 


** liners ’’—steel tubes 
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legs of the pressure vessel. The biological 
shield—a, wall 9ft thick on average—is 
built around the plinth with an internal 
diameter of 77ft. Ducts are left in the 
biological shield for CO, pipework. The 
biological shield rises to a_height of 
about 80ft above the raft and will com- 
pletely enclose the pressure vessel, being 
capped by a dome-shaped roof. It is heavily 
reinforced with rods down the outer face ; 
fairly heavy loads have to be carried at 
operating floor level (i.e. on the upper side 
of the dome). In spite of these loads, how- 
ever, the main requirement which this 
concrete must fulfil is a density of 140 Ib to 
200 Ib per cubic foot. Special aggregate, 
obtained from across the river at Brightling- 
sea, is shipped to the site to make it. Where 
operating rods and other services pass 
through the dome and at other critical points 
even denser concrete is called for— 
165 Ib and 200 Ib per cubic foot—and here 
barytes aggregate is used. 

A box-like pattern of reinforced concrete 
walls, built on the raft, form secondary 
shielding. They will also house CO, pipe- 
work and pumps and the outer ones serve as 
retaining walls and carry a cantilever con- 
struction supporting the blowers and motors, 
whose loads are thus transmitted to the main 
raft. The superstructure, above operating 
floor level, will be framed mainly in structural 
steelwork. 


The care and accuracy needed in the setting ° 


out of the substructure details is characteristic 
of nuclear power stations. 


PILED FOUNDATIONS 


Other structures surrounding the main raft 
of each reactor are to be carried on deep 
footings in the form of concrete cylinders 
3ft and 4ft 6in in diameter, with belled-out 
bases. These cylinder piles are used to 
support the blower houses, fuel and control 
face rooms of the reactor houses, workshops 
and stores, and the transformer bay. Loads 
carried by individual piles vary, of course, 
but the maximum is about 400 tons. It may 
be recalled that a similar method of con- 
struction is to be used for the “ Shell” 
building at Waterloo.* The shafts of these 
piles are excavated by an auger mounted on 
an excavator, as shown in one of the illus- 
trations. A special attachment is fitted to the 
auger to excavate the belled-out section. 

During installation of the main plant at 
Bradwell, a gantry crane of 200 tons capacity 
will handle the heavy lifts. It is of such a 
size that it will straddle the completed reactor 
buildings, and it will run on rails, which, in 
their turn, are carried on a beam and pile 
construction in reinforced concrete. These 
piles, too, are of in-situ construction, but are 
of the usual 18in diameter bored type. The 
crane itself is shown under construction in 
the illustration. 

Bradwell nuclear power station is being 
built for the Central Electricity Gener- 
ating Board for commissioning in mid- 
1960 and completion in December, 1960. 
The entire station—design and construction— 
has been let to contract on a “ turnkey ” 
basis, the contractor being the Nuclear Power 
Plant Company, Ltd., of Knutsford, Cheshire. 
The civil engineering firm *in this consortium 
is Sir Robert McAlpine and Sons, Ltd., and 
the structural steel firm is Alex Findlay 
and Co., Ltd. The other six firms in the 
consortium are Clarke, Chapman and Co., 
Ltd.; Head Wrightson and Co., Ltd., C. A. 
Parsons and Co., Ltd., A. Reyrolle and 
Co., Ltd., Strachan and Henshaw, Ltd., 
and Whessoe, Ltd. 
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Engines at the Fourth National 
Boat Show 


HE fourth National Boat Show which 

closed on January 11, and was held 
at the Empire Hall, Olympia, London, con- 
tained exhibits which ranged over all sizes 
of boats, from a 6ft dinghy to a motor 
cruiser with a length of nearly SOft, and 
covered the whole field of equipment, and 
auxiliaries. In addition to engines installed 
in various yachts and cruisers engine manu- 
facturers displayed a range of units suitable 
for powering any of the craft exhibited. 

On the stand of Ruston and Hornsby, 
Ltd., besides examples of the Ruston- 
Paxman 4RPHM and the Ruston 4YCM 
engines, there was an_ air-cooled diesel 
unit representative of the company’s new 
range of low horsepower engines. They 
have been given the Mark YBAM and are 
manufactured in one and _ two-cylinder 
sizes having outputs of 4 to 12-5b.h.p. 
and designed for commercial craft, and 
class “A” lifeboats. Our first illustration 
shows a two-cylinder YBAM engine which 
has a continuous power rating of 7 to 
114 b.h.p. at 1000 and 1800 r.p.m. respect- 
ively, the corresponding figures for the single 
cylinder being 34 to 5} b.h.p. over the same 
speed range. The four cycle air cooled unit 
has an open pattern combustion chamber 
and direct injection. 

The crankcase and the deep finned 
cylinder barrel are separate castings of high 
grade cast iron and the same material is 
used for the cylinder heads which carry 
overhead inlet and exhaust valves. These 
are operated by push rods from a high 
tensile cast iron camshaft gear driven from 
the crankshaft. The aluminium-silicon alloy 
pistons have three pressure and two scraper 
rings and are anodised on the crown, lands 
and ring grooves. Prefinished, steel backed 
copper lead lined top half and white metal 
lined bottom half big end bearings, together 
with copper lead lined small end bearings, 
are fitted to the “ H ”’ section steel connecting 
rods, while the crankshaft is carried in 
prefinished, steel backed white metal lined 
main bearings. Single unit “ Helix” pumps 
operated by rocker lever deliver fuel to 
multiple injectors, and a submerged gear 
pump provides pressure lubrication. Cooling 
is by a multi-vane fan, bolted to the flywheel, 
which delivers cooling air to the cylinder 
barrel and head via volute ducting. The 
final drive is through a reverse or reverse/re- 
duction gear. 

A complete range of engines with a power 
range of from 10 h.p. to 60 h.p. was displayed 
by Ailsa Craig, Ltd., including two handed 
Mark RA6 units which develop 90 b.h.p. 
at 1500r.p.m. These four-stroke engines 
embodying a Ricardo Whirlpool combustion 
chamber of stainless steel have a bore and 
stroke of 43in by 54in and a compression 
ratio of 17-7 to 1, while the brake mean 
effective pressure is 81-5 lb per square 
inch. The monobloc crankcase casting 
is carried up to the cylinder heads, 
which are Meehanite castings, and fitted 
with wet liners machined from centrifugal 
cast iron and ground. One oil control 
and three compression rings, the top one 
being a full faced chrome ring, are fitted to 
the light alloy piston, and the connecting 


rods, drop forged from high tensile steel, 
have a gudgeon pin bush of phosphor 
bronze and thin shell pre-finished big end 
bearings lined with anti-friction metal. 
Similar bearings support the Meehanite 
crankshaft. The tulip pattern Silichrom 
steel valves are operated by short push 
rods from the gear driven hardened and 
ground camshaft. C.A.V. fuel pumps are 
fitted, a gear wheel pump force lubricates the 
working parts, the lubricating system incor- 
porating an oil cooler and an Auto-Kleen 
filter, and the coolong water is circulated 
by a gunmetal plunger pump. 

Five engines, ranging in power from 
20 to 100 s.h.p. and representative of 
those produced by the company, were 
exhibited by F. Perkins, Ltd., and included 
a S.6.M., three, four and _ six-cylinder 
models of the ““P” range and an L.4.M. 
unit as seen in our illustration. This engine, 
rated at 48 to 58 s.h.p. at 1500 to 2000 
r.p.m., was shown with a M.R.F.11.B. 
oil operated reverse and a 2 to 1 reduction 
gear. The bore is 4}in and the stroke 4}in, 
and the cylinder block and crankcase is a 
one piece high duty alloy iron casting 
fitted with wet liners. Three compression 
and two scraper rings are fitted to the light 
alloy pistons while an alloy casting forms 
the cylinder head. The steel “‘H” section 
connecting rods have replaceable steel shell 
big-end bearings, with lead-bronze lined 
upper halves and white metal lined lower 
halves, and lead-bronze lined small end 
bushes. Three replaceable shell bearings 
with lead-bronze lined and white metal 
lined lower and upper halves respectively, 
support the alloy steel crankshaft, while the 
low level alloy cast iron camshaft runs in 
three bearings in the cylinder block. The 
fuel pump is flange mounted to the timing 
case and fitted with a pneumatic gover- 
nor and a gear pump provides forced 
lubrication. A_ centrifugal self priming 
water circulating pump is fitted and pro- 
vision made for an additional pump 
where indirect cooling is required. Electric 
starting is provided and heaters are fitted 
in the induction manifold for easy starting 
in cold conditions. The maximum installa- 
tion angle is 12 deg. 

Among the engines shown on the stand 
of Parsons Engineering Company, Ltd., 
was the “Scampi” which consists of a 
four-cylinder 100E Ford petrol engine, 
of 2-5in bore by 3-64in stroke. It is fitted 
with coil ignition, high tension distributor, 
pressure lubrication, water jacketed exhaust 
manifold, electric starting, water circulating 
pump, fuel pump and Parsons “‘ B”’ reverse 
gear. The engine develops 11 to 23 s.h.p. 
at 1500 to 3000 r.pm. Another engine 
on view was the “Barracuda” which 
is a six-cylinder o.h.v., direct injection, 
Ford diesel unit having a bore of 100mm 
by 115mm _ stroke, and developing 57 
to 86s.h.p. at 1400 to 2250r.p.m. The 
compression ratio is 16:1 and the engine 
is fitted with electric starting, heat 
exchanger with a rotary sea water pump 
and a centrifugal fresh water circulating 
pump and drives through the new Parsons 
“G” reverse gear. 
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Ruston two-cylinder ‘‘ YBAM ”’ engine of 12-5 b.h.p. at 1800 r.p.m. 


Included in the five engines exhibited 
by the Bergius Company, Ltd., was the new 
direct injection four-stroke P.4. unit, which 
we illustrate and which has four cylinders 
of 34in bore and 4in stroke and an output 
of 20b.h.p. at 1500r.p.m. The cylinders 
and crankcase are a monobloc unit fitted 
with wet cylinder liners, and the aluminium 
alloy pistons have two oil control and three 
compression rings, the top one of which is 
chromium plated. The connecting rods 
are split at an angle to permit withdrawal 
through the cylinder bores, and the alloy 
steel crankshaft with induction hardened 
bearing surfaces is carried in three thin 
shell bearings. A forced lubrication system 
is used and cooling is by sea water circulated 
by a gear driven pump mounted on the 
timing case. 

Included in the five engines shown by 
Petters, Ltd., were three of the air cooled, 
direct injection high speed diesel PCRMR 
range and these are respectively two, three 
and four-cylinder units developing 10, 
15 and 20b.h.p. at 3000 r.p.m. and having 
a bore and stroke of 3in. The rigid 
cast iron crankcase has underslung main 
bearings and a separate sump and the 
same material is used for the heavily finned 
cylinder and cylinder head, the latter having 
opposed ports. Copper lead lined steel backed 








Bergius Kelvin ‘‘P4’’ diesel engine developing 20 b.h.p. at 1500 r.p.m. 


thin wall bearings support a forged steel 
crankshaft having induction hardened 
bearing surfaces. The valve gear is push 
rod operated from a forged camshaft having 
a bearing journal between each cylinder, 
the inlet valve is masked, and the multi- 
cylinder fuel injection pump is. ef. integral 
camshaft pattern. A gear pump delivers 
lubricating oil under pressure to the bearings 
except the small ends and the pistons which 
are splash lubricated. Cooling air is.forced 
over the cylinders and cylinder heads by 
an axial flow fan, belt driven from the:crank- 
shaft, and the engine speed is - controlled 
by an enclosed centrifugal governor. Maxi- 
mum installation angle is 10 deg. 

The Larsson Wilson Marine Motor Com- 
pany, Ltd., had on view a series of engines, 
manufactured by the Albin Motor Company, 
Sweden, ranging from Shp. to 40h.p., 
and including the new “‘ Mate” 0-411 petrol 
unit. This is a four-cylinder, four-stroke, 
engine of 78mm bore by 92mm. stroke 
developing 40 b.h.p. at 2500rp.m. A 
single casting of fine grain cast iron forms 
the crankcase and cylinder block, and the 
light metal piston has one scraper ring and 
three compression rings, the top one being 
chrome plated. The forged steel connecting 
rods are drilled for lubrication purposes 
and have copper lead gudgeon pin bushes 


Perkins ‘‘L.4.M.”’ four-cylinder engine rated at 58 s.h.p. at 2000 r.p.m. 


and lead-bronze lined big end bearings, 
while the crankshaft, a steel drop forging, 
has three Babbit lined bearings. A “* Solex ” 
bronze carburetter is fitted and lubrication 
is by a gear pump, while a gear wheel pump 
circulates the cooling water. There is a 
totally enclosed reverse gear and a reduction 
gear can be fitted. The maximum angle of 
inclination of the engine including trim of 
boat is 15 deg. 

There were ten marine propulsion engines 
exhibited by Lister Blackstone Marine, 
Ltd. They included, in addition to models 
of the well-known “‘ Freedom” range and 
Lister J.P. and Rootes-Lister T.S.M. engines, 
one and two-cylinder units of the air cooled 
L.D. design. The engines develop 34 h.p. and 
7 h.p. respectively at 1800 r.p.m. and have 
a bore of 3in by a stroke of 34in, a compres- 
sion ratio of 20:1, a brake mean effective 
pressure of 641b per square inch and a 
torque of 20-5 lb-ft. An enclosed C.A.V. 
fuel pump injects fuel from an engine 
mounted tank through self cleaning 
pintle injectors at a pressure of 150 atmo- 
spheres and the combustion chamber 
is formed in the crown of the aluminium 
alloy piston which has three compression 
and two scraper rings. Lead-bronze big 
end bearings are fitted while the steel 
backed main bearings have the top half 





B.M.C. “‘ Navigator ”’ four-cylinder engine 
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white metal lined and the bottom half lined 
with copper lead, and the bearings are 
pressure lubricated by a plunger pump. 
Aluminium alloy is used for the cylinder 
head covers and fuel pump housing and the 
fan which is bolted to the flywheel supplies 
the cooling air which is ducted around the 
cylinders. The engine drives through a 
reverse gear and can be supplied with a 
2:1 reduction gear. 

A complete range of B.M.C. marine 
petrol and diesel engines and installation 
equipment was shown by Morris Motors, 
Ltd., (Marine Division), and demonstrated 
the choice of specifications available. ill 
the engines are four-cylinder overhead- 
valve units with electric starting, direct 
drive and sea water cooling as standard, 
with the alternatives of 2:1 and 3:1 reduction 
gears and closed circuit fresh water cooling 
using a keel cooler. The engines on view 
included the diesel units “‘ Commodore” of 
3-4 litres and “‘ Commander ” of 2-2 litres, the 
petrol units being the 1500 c.c. ** Navigator ” 
and 950 c.c. “ Vedette.”” The “ Navigator,” 
which we illustrate, was also shown built to 
operate on vaporising oil. In this form the 
engine, which has a bore of 2-87in by 3-Sin 
stroke, has a compression ratio of 5:1; 
the power developed is 21 b.h.p. at 2000 
rp.m., and 28b.h.p. at 3000r.p.m., on 
twelve-hour rating. The cylinders are cast 
integral with the crankcase in close 
grained grey iron and the sump is of thin cast 
iron, while the pistons are of aluminium 
alloy and have a concave top, three com- 
pression rings and one scraper ring. Three 
steel backed white metal bearings carry 
the forged steel crankshaft, and similar 
bearings support a camshaft of the same 
material. The updraught “ Solex”’ carbu- 
retter is spill proof up to 30 deg. in any direc- 
tion: the engine is pressure lubricated 
by a Hobourn Eaton pump, while the cooling 
water is circulated by a “ Jabsco”? pump 
having a neoprene impeller. 

Four models of the range of Leyland/ 
Albion marine diesel engines were shown 
on the stand of Ajax Marine Engines, Ltd., 
namely, the “Albacore,” ‘“* Amazon,” 
“Atalanta” and the “Argosy.” The latter 
incorporates the Leyland-Albion E.N.900 
which is a four-stroke, direct injection, 
six-cylinder, overhead valve, water cooled 
unit. The “ Argosy’ has a bore and stroke 
of 54in and 64in respectively, a compression 
ratio of 15-1: 1 and develops, at 1800 r.p.m., 
152b.h.p. at 811lb per square inch brake 
mean effective pressure on a 24-hour rating, 
or 200b.h.p. for one hour at 105/b per 
square inch brake mean effective pressure. 
The crankcase is of cast iron and integral 
with the cylinder block which is fitted with 
wet cast iron cylinder liners. The same mat- 
erial is used for the cylinder heads, each of 
which covers three bores, and the pistons 
are of aluminium alloy, while the connecting 
rods are polished alloy steel stampings. The 
small end has a phosphor bronze bush and the 
big end bearings are steel shell, copper lead, 
indium coated. Seven similar bearings carry 
the nitrided forged alloy steel crankshaft. 
The fuel system includes diaphragm pattern 
lift pumps and a C.A.V. enclosed fuel injec- 
tion pump, while for lubrication purposes 
there is a gear pump which delivers oil 
under pressure to the bearings, timing and 
valve gear. For fresh water there is a gear 
driven centrifugal pump with self adjusting 
carbon gland, while another gear driven 
pump deals with the raw water. 

A complete range of the Bolinder 105 
and also of the Penta series of engines was 
exhibited on the stand of the Bolinders 
Company, Ltd., and included the new 


THE ENGINEER 


Mark MB.16A, BB.70 and MB.36A Penta 
engines. The MB.I6A is a four-cylinder, 
overhead valve unit which has a bore of 
79-4mm, a stroke of 80mm, a compression 
ratio of 7-5:1 and develops, as a petrol 
engine, 22 h.p. to 50 h.p., at 1500 to 3500 
r.p.m. The weight with reverse gear is 400 !b. 
The BB.70 is a lightweight engine having the 
same bore and stroke as the MB.16A, a com- 
pression ratio of 8-2:1 and capable of deve- 
loping 50 h.p. at 3000 r.p.m., and 65 h.p. at 
4000 r.p.m. The third engine, the MB.36A, is 
an overhead valve, four-stroke, V8 petrol 
unit with an output range of 70to 120 
b.h.p. at 2000 to 4000 r.p.m. and a bore 
of 84-14mm by 80mm stroke and a 
compression ratio of 7-6:1. The cylinder 
heads of special alloy cast iron have 
sphero-ellipsoidal combustion chambers and 
the chill cast light alloy pistons have one 





Thornycroft ** B’’ oil operated reverse gear. Capacity 
800 Ib-ft. at 2200 r.p.m. input speed 


oil control and two compression rings. 
Case hardened drop-forged connecting rods 
are fitted and the hardened special steel 
crankshaft is supported in five bearings. 
Both main and big end bearings consist of 
replaceable shells of trimetal pattern, while 
the five bearings for the cast and flame 
hardened camshaft are steel bushings white 
metal lined. A double down-draught 
carburetter is fitted, also closed circuit fresh 
water cooling, together with a heat exchanger, 
the sea water being circulated by a “* Jabsco ” 
pump with neoprene rubber impeller. 

John I. Thornycroft and Co., Ltd., showed 
a 28ft 6in cabin cruiser which was built 
at the company’s Hampton-on-Thames yard 
and is of glass fibre construction. The 
boat is powered by one of the company’s 
R.T.R./4 diesel engines which develops 
30 b.h.p. and is sufficient to give the boat 
a speed of 94 mp.h. A full range of 
marine diesel engines from 124 to 128 b.h.p. 
was on view, the lowest powered unit being 
the R.J.D./2, which is the successor to the 
petrol/paraffin “‘ Handybilly * engine. The 
124, 90 and 125b.h.p. units were shown 
with fresh water cooling and external heat 
exhangers, while the 30 and 50 b.h.p. models 
were arranged for sea water cooling. Also 
on this stand was a “B” pattern oil 
operated marine reverse gear, which we 
illustrate, and which has a capacity of 
800 lb-ft at 2200 input r.p.m., and is 
available with drive ratios of 1:1 to 3-5:1. 
The box is intended for use with medium 
speed engines in the 200 to 325 b.h.p. range. 
A display representative of the many engines 
manufactured by the company was on view 
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on the stand of the Coventry Victor Motor 
Company, Ltd., and included *‘ Midget,” 
“N” type, “W.D.” Victor Vixen and 
A.D.3 units. The latter is a single-cylinder, 
four cycle, vertical air cooled diesel engine 
having a 90mm bore by 100mm stroke 
and giving 7 h.p. at 1500 r.p.m. and 
9h.p. at 2000r.p.m. C.A.V. fuel pump 
and injection equipment is fitted and the 
engine, which is pressure lubricated, has 
a high tensile forged steel crankshaft and 
an aluminium alloy crankcase. 

In addition to showing an Enfield Series 
85, a twin-cylinder air cooled diesel engine 
of I1Sh.p., and a Series 100, which is an 
air cooled single-cylinder engine of 9 h.p., at 
1800 r.p.m., University Marine, Ltd., exhibited 
a Series 350 model. The Enfield “100” has 
a bore and stroke of 100mm and a compres- 
sion ratio of 19-5:1, while the “* 350°’ has 
a bore and stroke of 76mm, a compres- 
sion ratio of 23:1, and develops 2 b.h.p. 
at 1000 r.p.m., and 4-5 b.h.p. at 3000 r.p.m. 
The crankcase is an aluminium alloy casting 
having a removable sump and the cylinder 
head is of cast iron, while the silicon alloy 
piston has the top compression ring chrome 
plated. A nickel steel heat treated forging 
forms the connecting rod, and the crank- 
shaft is of heat treated cast iron with re- 
newable heavy duty steel backed main and 
big end bearings. The overhead valve 
gear is operated from a hardened forged 
steel camshaft, and fuel injection is by 
C.A.V. pump and pintle hole nozzle. 
A gear pump circulates the lubricating oil 
and cooling is by a fan integral with a 
nickel cast iron flywheel. 

Among the outboard motors on view 
was one of much higher power than pre- 
viously manufactured in this country. This 
was the Godiva 40, of all aluminium alloy 
construction and exhibited by Coventry 
Climax Engines, Ltd., and is a four-cylinder 
in line, four-stroke petrol engine having a 
bore of 2:378in by 2-25in stroke, a com- 
pression ratio of 9:6:1 for 80/90 octane fuel 
and rated to develop 40b.h.p. The over- 
head camshaft engine weighs 100 1b and is 
fitted with an ignition flywheel alternator 
which supplies current to a rectifier for 
battery charging and to feed the coil and 
distributer. The pistons have two compres- 
sion and one scraper ring, all above the 
gudgeon pin, and the crankshaft, which is 
vertical, is carried in three bearings. There 
are twin side draught carburetters, a solenoid 
operated choke and a car pattern fuel feed 
pump, while a gear pattern pump at the 
base of the engine circulates lubricating 
oil. Cooling is by salt water circulated 
by a rubber rotor pattern pump on the drive 
shaft. The engine is fitted with forward, 
reverse and neutral bevel gear drive, the 
drive shaft being raised or lowered from the 
neutral position to engage a dog to drive 
the propeller. 

Self-Changing Gears, Ltd., besides exhibit- 
ing several examples of its marine gearboxes 
and sequent control, included a gearbox 
for coupling two engines to a single output 
shaft. The box, Mark M.F.15, is a compact 
self-contained unit constructed of sea water 
resistant materials and fitted with inspection 
covers to allow internal examination of the 
running gear. This consists of five gears, 
having ground straight spur teeth, together 
with provision of auxiliary drive take off. 
The power capacity input torque is 307 lb-ft 
and 105 h.p. at 1800 r.p.m., and the 
propeller thrust capacity is 6000Ib while 
the reduction gear ratios available are 
4:1, 3:1, 2:1, and 14:1. The weight is 
64 cwt and flexible couplings on the input 
side help in lining up the unit. 
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Manufacturing in the Aeronautic Age 


By BOYD K. BUCEY * 


The sixth conference on ‘* Problems of Aircraft Production” of the Institution 


of Production Engineers had as its theme “* U.S.—U.K. Practice.” 


It took place 


recently at Southampton University, and the Lord Sempill Paper, from which 
we abstract below, was presented. 


T is an age of rapid and startling scientific 

and technological advances. In _ the 
United States some 5000 laboratories are 
spending 7 billion dollars a year on scientific 
and technical research. More than 200,000 
professional scientists, aided by many times 
this number of skilled technicians, are 
conducting thousands of scientific experi- 
ments, while still other thousands are 
adapting the laboratory information to 
everyday use. For industry merely to keep 
informed is a major task. These advances 
are causing a trend to radically new weapon 
systems rather than gradual refinement of 
present models. Increasing complexity and 
long lead times dictate that improvements 
be made in large increments. This could 
mean going from a transonic bomber to one 
capable of speeds from Mach 3 to 5 with 
corresponding improvements in _ altitude, 
range and reliability, rather than merely to 
a Mach 14 or 2 design. 

Let us review some of the steps taken 
by its production people in the United 
States to adjust to this new era. 

Virtually every one of these steps is 
aimed at strengthening management by 
better utilisation of the most important 
asset of any company—that is, its people. 

More and more emphasis is being placed 
on the use of sound techniques in selecting 
people. Actual needs are critically analysed 
and interviews, tests, &c., are expertly 
conducted. Considerable emphasis is being 
placed on locating and developing the talent 
generally available within a company. 
Following the selection and hiring, there is 
a planned induction period of from a few 
weeks to many months which establishes 
the desired relationship and acceptance 
between the new person, his supervisor, the 
company, and other people with whom he 
will come in contact. While staff organisa- 
tions can assist, this induction period must 
be primarily handled by the immediate 
superior of the new employee. Realising 
the advantage of developing supervisors 
from people having technical background, 
plus administrative and leadership capabilities, 
many companies are supplementing their 
shop-trained supervisors with college-edu- 
cated personnel. This can be the supreme 
test of whether a company’s integration 
techniques are effective. 

Development or training is now recognised 
as a “‘must”’ for the survival of a company 
and has become a part of each company’s 
long range plans and objectives. No longer 
can a company wait for people with skill 
or technological talent to “happen.” 
Instead, they must make them happen. 

The first step in establishing an effective 
development programme is a system whereby 
the person knows what his job is ; this is 
generally accomplished by means of position 
descriptions. Next, he must know what is 
considered satisfactory performance and, at 
regular intervals, be told whether or not 
he is meeting this standard of performance. 
If he is not, or if he is ready for advancement, 
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a training programme, fitted to his needs, is 
worked out with him by his supervisor. 
This may include both “in-plant” and 
“* out-of-plant”’ classes, job rotation, &c. 

Although an organised formal training 
programme is the most universally used 
method of development, we do not lose 
sight of the fact that a supervisor’s coaching 
will bring quicker and more positive results 
with less investment, provided the superiors 
have the time and ability adequately to coach 
their employees. 

Frequently, failures that management 
consider are due to bad decisions were 
merely the result of poor internal communica- 
tions. Much time and effort has been ex- 
pended to develop communications that will 
effectively keep informed all levels of a 
company. Most aircraft companies find 
regular meetings the most popular means, 
with written communication and personal 
contact next in effectiveness. Nearly all 
publish company magazines or newspapers, 
or both. Communication pays off with 
better management, improved employer- 
employee relationships, and thus better 
utilisation of our human resources. 

We recognise that each person is a social 
being who is motivated by factors other than 
money alone. While we cannot overlook 
the economic factor, it must be considered 
in connection with social motivation and 
incentive, such as pride in work well done 
and the desire for recognition and advance- 
ment. Job objectives are often used in 
place of controls permitting the use of 
initiative, which greatly increases the chance 
of quickly reaching production goals. 

These basic principles and methods apply 
to the development of resources in the 
entire work force, from supervisor to janitor. 
We feel it is imperative that all levels of 
management understand and support the 
need, the potentials, and the techniques, of 
human resource development. 

With the trend swinging toward fewer 
but vastly more effective weapons, improved 
reliability and maintainability becomes most 
important. 

“* High reliability’’ is synonymous with 
“good management.” Management must 
see that its people understand and accept 
reliability as everyone’s job. Reliability 
must also be considered from a quantitative 
viewpoint, and, as such, should and can 
be given the same consideration as perfor- 
mance, cost and delivery schedules. 

Reliability has been best achieved by 
establishing controls, within the framework 
of existing line organisations, which control 
all phases of design development, test, 
production and the support of customer 
usage. 

The trend toward overall weapons system 
development increases complexity and makes 
it mandatory that prime contractors place 
greater reliance on sub-contractors who 
specialise in equipment and techniques. In 
turn, these sub-contractors are expected 
to put greater emphasis on their research 
and development programmes, in order to 
keep pace with industry’s needs. In the 
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future it is very likely that a much larger 
proportion of a weapon system will be sub- 
contracted and, in many cases, the sub- 
contractor will be a company previously 
considered only as a prime contractor. 
Symposia have proven to be a very effective 
means of communicating to the sub-con- 
tractors the industry’s future requirements. 


NEW PRODUCTION TECHNIQUES 


In describing some of the more interesting 
production techniques, tooling methods and 
equipment that are being developed in the 
United States, this discussion will be restricted 
to those used to produce weapons in 
the speed range up to Mach 5. Just as there 
is no complete agreement among design 
engineers as to the best material or type of 
design, so there are differences of opinion 
as to what are the most suitable production 
techniques. While I will present the new 
methods in the order in which they normally 
occur in the manufacturing sequence, 
included are techniques which sometimes 
apply to building the conventional aluminium 
aircraft and at other times are used in the 
construction of weapons fabricated from 
heat-resistant materials. 

Cutting is one of the first operations in 
aircraft construction. Metal sheets, strips 
or plates must be cut very accurately into 
individual pieces not only to prevent waste, 
but to reduce assembly time and provide 
the essential aerodynamic smoothness. Some 
of the major developments in metal sheet 
cutting are friction saws, portable skin saws, 
inexpensive blanking dies, and the profile 
trimming of high strength heat-resistant 
material by spindle shaping. 


FRICTION SAWING 


Friction sawing of titanium alloys and 
stainless steel is becoming common. It is 
cheaper and faster than cutting with toothed 
saws and causes but slight burring. Friction 
saws are normally run at between 4500 and 
6500 surface feet per minute. Remarkable 
results have been achieved in sawing titanium 
alloys with blades which have been 50 per 
cent abraded. 

The portable skin saw is very similar to 
the portable electric saw commonly found 
in home workshops. A 6in blade with two 
carbide inserts is driven by an air motor at 
10,000 r.p.m. The saw cuts aluminium up 
to lin thick and is excellent for cutting 
plates fastened to an understructure, since 
the depth of cut can be preset, thus guard- 
ing against damage to the understructure. 


LARGE FORGING PRESSES 


You are probably all aware of the United 
States Air Force’s Large Forging Press 
Programme, which resulted in the building 
and installation of one 50,000-ton press 
and one 35,000-ton press. These large 
modern presses make it possible not only 
to produce larger forgings, but forgings 
with thinner webs and closer tolerances, 
which reduces machining. More recently the 
draftless type of forging has been developed 
which further reduces the amount of machin- 
ing required, and also makes it possible to 
produce forgings having mechanical proper- 
ties that in many cases could not be made 
by conventional forging methods. On large 
components where the forging is used as 
a space frame, a good portion of the structure 
can be forged to close enough tolerances 
to reduce drastically the machining require- 
ment. Chip losses have been as low as 35 
per cent by weight on forgings used in large 
bombers and commercial planes ; however, 
this experience is not true on smaller aircraft, 
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such as fighters and interceptors, and smaller 
components of large aircraft. Difficulty is 
still encourtered in obtaining forgings with 
thin enough web flanges on these parts 
and chip loss is as high as 70 to 80 
per cent. Progress is being made, but 
we still need closer tolerances on dimensions 
and straightness of parts, thinner sections 
to minimise machining, reduced lead time, 
and more and larger no-draft forgings. 


STEEL AND TITANIUM FORGING 


The steel and titanium forging picture is not 
favourable and usage is very limited, since in 
general the sizes available are too small, the 
tolerances and thicknesses too large, and 
the strength properties inconsistent. 

Stiffened skins once required the assembling 
and fastening of separate stiffeners to the 
skin. Now the metal industry has developed 
tools and techniques for extruding large, 
stretcher-levelled, integrally-stiffened lengths 
suitable for airplane components. As yet, 
these extrusions are not straight or true 
enough to be incorporated directly into the 
airplane. In addition they frequently must 
be machined to a taper. However, with the 
use of integral construction weight has been 
reduced approximately 25 per cent with 
even higher cost savings. On one large 
jet bomber over 900 lb was saved by using 
integrally-stiffened wing skins. 

There are other methods of reducing mach- 
ining, such as the use of precision high 
strength castings and impact extrusions. 
However, I frankly feel that relatively 
little progress has been made in developing 
these two techniques to their full potential. 

Despite the urgent need for less machining, 
the amount of machining required on a 
high performance airplane continues to 
increase. This is due to greater use of large 
components, plus the ever increasing weight 
problem. Engineering is requiring ever-closer 
machine tolerances, since closer tolerances 
result in less airplane or missile weight 
with a resulting increase in performance. 
Each excessive 0-00lin in thickness adds 
0-0144 lb per square foot for aluminium 
alloys and 0-0413 lb for steel. 

Weapons built for speeds of Mach 3 to 4 
will very likely use steel for their aerodynamic 
surfaces. Therefore, excessive tolerances 
on skin material can result in a staggering 
increase in weight. It would be possible 
for a bomber having 2000 square feet of 
wing area to increase its weight by approxi- 
mately 5000 Ib if the skin material were on 
the high side of the tolerance. This could 
mean a 50,000 Ib increase in weapon weight 
to cover the extra power plant, fuel and 
structure required to fly the additional 
5000 Ib. 


BETTER MACHINING TECHNIQUES 


The trend toward use of high tensile mat- 
erials in the range of 180,000 Ib to 320,000 Ib 
per square inch has required the development 
of better machining techniques. In general, 
higher horsepower, more rigid machines, 
tool holders, and work holding equipment 
are required. In general, old machines will 
have to be replaced by new higher horsepower, 
more rigid machines ; new tougher cutting 
tools will have to be developed ; and design 
criteria will have to be established for more 
rigid machine fixtures. To meet this need, 
and to get a better understanding between 
the user and the machine tool builder, the 
Aircraft Industries Association established 
an equipment committee. This committee 
has determined the industry’s machine 
requirements for conventional milling 
machines, spar mills, skin mills, and stretch 
presses, has issued standards for these require- 
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ments, and has worked with the machine 
tool builders to see that the required 
equipment became available. As a typical 
example, the industry standardised on a 
horizontal knee mill, known as NAS 909. 
This new knee mill has four times the 
horsepower of the previously available mill 
plus greater rigidity, plus faster loading 
features, and as a result it is producing the 
same quantity of parts in two hours that 
were produced by the old type mill in sixteen 
hours. 


NUMERICAL CONTROL 


This equipment committee has also been 
very active in determining the advantages, 
problems, availability, standardisation and 
application of numerical control in the air- 
craft industry. These studies predicted, and 
it has since been confirmed in production, 
that the use of numerically controlled equip- 
ment would reduce manual office paper 
work by 66 per cent, data processing by 
98 per cent and machining by 65 per cent. 
This method virtually guarantees uniformity 
of parts ; one might say that quality control 
is built into the machine. The finished part 
is exactly as desired by the design engineer, 
since there is no interpretation of the design 
by machine operators. 

Numerical control tools and _ holding 
fixtures are simpler and tapes can be quickly 
and economically revised. Obviously, there 
is less labour per part, resulting in a much 
higher output per machine. Further, there 
is no cost of re-training skilled tool operators 
when engineering changes are made, as 
revised tapes are the only requirement. 
There will be fewer scrapped parts resulting 
from errors of machine operators. Approxi- 
mately 350 companies are doing develop- 
mental work on numerical control systems and 
data processing. The United States Air Force 
has already let about 20,000,000 dollars 
worth of contracts for development and 
production of numerically controlled pro- 
duction tools and modification of equipment. 
The extent of numerical control application 
obviously depends upon the size and com- 
plexity of the product, and on the cost of 
the numerically controlled equipment. 
Milling machines top the list for use of 
numerical controls, particularly skin mills 
and milling machines for various types of 
contour milling or large complex shapes. 
The next most probable use of numerical 
controls will be at the other extreme— 
machine tools such as boring mills, jig 
borers, drill presses, &c. These machines 
require comparatively simple and inexpensive 
types of controls. 


CHEMICAL MILLING 


Two years ago chemical milling was 
practically unknown. To-day it is a large 
industry with an almost unlimited future. 
Besides its advantages for shallow sculptur- 
ing tapering and for closely controlling the 
thickness tolerance of sheets, it is also being 
considered as a means of machining parts 
to a closer dimension than is possible by 
normal machining methods. Forgings and 
other parts will be machined to an overall 
dimension somewhat larger than that specified 
and then chemically milled all over to the 
blueprint dimension. This eliminates some 
of the warping problem and it removes the 
limitation on minimum web _ thickness. 
Stainless steel is continuing to gain in 
production importance in the chemical milling 
industry. To date production work has 
been predominantly 17-7PH. The austenitic 
steels (i.e. 300 series) also can be chemically 
milled very satisfactorily. The non-stainless 
types, such as 4130, 4140, 4330, &c., show 
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promise, but are somewhat erratic in their 
chemical milling characteristics. Inconel X 
is fair, but all of the super alloys need further 
developmental work before they can be 
chemically milled. 

Titanium alloys are susceptible to hydro- 
gen pick ups with resulting embrittlement. 
Since both cleaning and chemical milling 
may increase hydrogen concentration, it 
is important that one start with as low 
a hydrogen contamination as_ possible. 
Generally, if the contamination at the start 
of the chemical milling operation is less 
than 100 parts per million, an acceptable part 
will be produced. Fortunately, a number 
of titanium alloys are being produced with 
a maximum pick-up of about seventy to 100 
parts per million. 

Heat treatment of 6AL-4V titanium alloy 
is a two-stage operation. Solution heat 
treatment at 1700 deg. Fah. for ten minutes, 
followed by an immediate water quench, 
is the first stage. Ageing at 1000 deg. Fah. 
for four hours yields additional increased 
mechanical strength and physical stability. 

Titanium alloys have a great affinity for 
absorption of gaseous elements such as 
hydrogen, oxygen and nitrogen at elevated 
temperatures. Protecting the material from 
such contamination during solution treatment 
at 1700 deg. Fah. is mandatory. This is 
being accomplished at present by the applica- 
tion of protective coatings prior to heat 
treatment. A heat resistant silicone base 
aluminium paint properly applied, air dried 
and baked at 1250 deg. Fah. has been used 
extensively. Special ceramic coatings have 
been developed which are more practical 
for production purposes. A measurable 
amount of surface oxygen embrittlement 
results, even with use of these protective 
coatings. This embrittlement must be removed. 
Removal is accomplished by chemical milling 
in a pickling solution of nitric-hydrofluoric 
acid. The average thickness removed is 
0-003in per surface, or 0-006in total gauge 
reduction. 

Returning again to the critical weight prob- 
lem the physical limitations of mills presently 
producing thermal resistant materials, 
generally forces the tolerances to the heavy 
side. While chemical milling the sheets is 
one means of controlling this tolerance, . 
another is the use of abrasive belt grinding 
of the sheet and plate prior to its use for 
skins or detail parts. Most of the generally 
used heat-resistant materials have been 
successfully abrasive belt ground, such as 
17-7PH, 17-4PH and Inconel X, and titanium 
alloys. Thicknesses from 0-013in up to lin 
have been abrasive ground ; as an example, 
lin thick 17-4PH plate has been ground 
to a tolerance of + -003in. 

To a limited degree, electrolytic etching 
and “ sparkarc”’ or electro-discharge methods 
are being used to reduce metallurgical damage 
from machining or to solve tool problems. 
Considerable cost reduction has been achieved 
by standardising drills and reamers. This 
was a joint accomplishment of the Aircraft 
Industries Association and small tool 
producers. Another example of co-opera- 
tive development is a portable air operated 
drill which is self-holding, self-feeding and 
self-indexing, thus eliminating the need for 
costly drill blades. The production potentials 
of using carbide drilling and reaming tools 
is just beginning to be recognised and the 
necessary tooling and equipment techniques 
developed. 


IMPROVED FORMING TECHNIQUES 


Improved forming techniques have been 
developed to cope with more complex three- 
dimensional shapes, higher strength and 
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heavier gauge materials and more critical 
aerodynamic requirements. Many of the 
new forming techniques use a method where- 
by the material is stretched beyond its yield 
point. This produces stable and accurate 
parts which can be used in sub- or final 
assembly with little or no hand rework, 
trimming or shimming being required. 

Rubber forming is probably the most 
economical forming method used in the 
aircraft industry. It has been greatly im- 
proved in recent years by increasing the 
pressures from a low of 1000 Ib per square 
inch for pre-war strength materials to 5000 
Ib per square inch and over for use in form- 
ing the new high strength materials such as 
78-S aluminium, titanium, high strength 
steels and magnesium. Several methods of 
rubber forming have been developed to 
make more effective use of the increased 
pressures required. 

A recent development in metal forming 
is that of impact forming with a trapped 
rubber head. Instead of a costly hydropress 
for applying pressure in the neighbourhood 
of 10,000 lb per square inch, drop hammers 
with rubber retaining heads are used to 
apply the equivalent pressures. An 
impact drop hammer has been designed 
which includes two conveyors feeding work 
into the hammer. One conveyor runs 
through a furnace to heat the tool and 
parts for hot forming. The other con- 
veyor remains at room temperature for 
conventional cold forming. During the 
hot forming cycle the tool and part are in 
contact with the rubber for so short a time 
that the part does not cool off appreciably, 
nor is the rubber damaged. Parts are thus 
hammer formed with greater speed and 
accuracy than previous methods would 
allow. 


EXPLOSIVE FORMING 


Another variation of impact forming 
that is just coming out of the laboratory 
stage is the use of explosive forming. Shot 
gun shells are enclosed in a specially designed 
die to provide power for making small to 
medium size, yet relatively deep and complex 
draws, or dimpled holes in some of the tougher 
steel and titanium alloys. Shaped or con- 
trolled charges are used and can be handled 
and used safely. Another approach is the 
use of two ram actuated dies which move 
in a horizontal plane, delivering simultaneous 
blows to a blank positioned vertically 
between the two dies. 

New power spinning equipment combines 
the features of a normal spinning lathe with 
that of a wall forging technique. The force 
used for spinning and forging is applied by 
cam- or numerically-controlled hydraulically 
actuated rollers. High strength sheet materials 
can be formed into parabolic, conic, hemi- 
spheric and other shapes from one single 
piece. ae 

New larger and heavier stretch forming 
equipment .is being used throughout the 







industry. Most @f the new equipment has 
special yield’ and, tension controls which 
determine | mrect tonnage required to 







‘aud assures that the exact 
© subsequent parts. Thus 
can be obtained 


during pr oduc While discussing 


stretch forming equipment, it might be 
interesting to note that one of the large 
producers of aluminium plate will soon be 
installing a 30,000,000Ib plate stretcher, 
which is do@tble the power of the largest 
stretcher now in use. The advantages of 
using stretcher-levelled plate are well known. 
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Use OF HEAT IN METAL FORMING 


Heat is used extensively as an aid in metal 
forming, since it temporarily reduces the 
yield and ultimate strength of the material. 
Because the temperatures for forming titanium 
alloys are so much higher, that is, from 
1000 deg. to 1500 deg. Fah, new heat sources 
had to be developed. Tools and parts are 
generally heated in production by three 
methods—gas, electric heating elements, and 
through electrical resistance. Gas is usually 
pre-mixed with air by a combustion con- 
troller or small Venturi mixers. The gas 
may be fired inside the tool or applied to 
the outside of the tools and parts by ribbon 
type burners. For manual control a tempera- 
ture indicating paint is used. Automatic 
control uses a radiamatic (infra-red) head 
to indicate and control the temperature. 
The gas heating method has also been applied 
to progressive rolls for forming titanium 
alloy sections. An _ encircling furnace 
surrounds each of the rolls; a common 
manifold feeds the burners and a standard 
combustion supplies the air-gas mixture. 
Water cooling is used to control the tempera- 
ture of the roll shafts and machine proper. 

While electrical element heating is not 
new, new techniques in wiring, element 
placing and control have made this method 
practical for heating temperatures in the 
1000 deg. to 1500 deg. Fah. range. When 
rectangular blanks are used the parts can 
be resistance heated for either hammer 
forming or conventional press forming 
methods. 


FORMING BY SHOT PEENING 


Forming by shot peening is a new cold 
working process accomplished by striking 
the surface of the metal parts with spherical 
shot. Each shot acts like a tiny ball pane 
hammer, making a dent in the material and 
stretching the surface. By varying the 
intensity with which the shot strikes the 
surface and the speed with which the nozzles 
travel over the surface, simple shapes can 
be produced quickly and accurately from 
large sheets of material. These machines 
are now being used in production to form 
large integrally stiffened wing panels to 
wing contours. 


DEVELOPMENT OF NEW MATERIALS 


New materials are being developed to 
replace Kirksite, lead, cast iron and other 
expensive materials currently used for form 
dies. General Motors has recently developed 
a die material that gives a die life between 
that of conventional zinc based tools and 
ferrous dies. Nickel and titanium alloys 
in a soft zinc matrix form hard particles 
which give this material its wear resistance. 

Aircraft manufacturers are increasing the 
use of plastic materials for tooling as a 
means of slashing production costs. Five 
years ago one company had only one tooling 
engineer and one shop man working part- 
time on the development of plastic tools. 
To-day this company has over 250 employees 
making plastic tools. Generally the polyester 
and phenolic resins have been replaced by 
epoxy resins. 

Due to design problems caused by sonic 
vibration, temperature, and the effect of 
weight on supersonic planes, we are being 
forced back to the old “ bits and pieces” 
type of construction. Therefore, it is 
imperative that these “bits and pieces” 
be joined by the most efficient and reliable 
means. The most common joining methods 
currently used are adhesives, brazing, fusion 
welding and spot welding. 

The primary advantage of adhesive bond- 
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ing is the simplicity of the process. Satis- 
factory bonding is achieved at low 
temperature, which reduces the possibility 
of warpage or change in the properties of 
the material. Dissimilar metals can also 
be joined by this process, automatically 
providing a safeguard against any galvanic 
corrosion. Improvements in _ cutters, 
machines, and the use of freeze chucking 
have eliminated the need for stabilising 
honeycomb core when machining. While 
many types of bonding facilities have been 
used in the past it appears that autoclaves 
are now almost universally accepted as 
being the most flexible, reliable and efficient. 
With supersonic flight the main problem 
is to develop adhesive films that will with- 
stand the ever-increasing temperatures. New 
adhesives are being developed both in the 
United States and England which show 
promise of at least 50 per cent of room 
temperature shear strength when operating 
at temperatures up to 650 deg. Fah. 

For higher temperatures, other methods 
such as welding or brazing will probably 
be used. Stainless steel sandwich panels 
are ideally suited to high prformance aircraft, 
as the weight-to-strength ratio of the sand- 
wich panel is high compared to either the 
skin stiffener construction or solid plates. 
The panels have excellent fatigue character- 
istics, rigidity, and aerodynamic smoothness 
of the completed assembly. To these 
advantages must be added that of their 
insulating qualities, particularly when used 
for a fuel compartment. Joining by brazing 
appears to be the answer to the fabrication 
of most types of stainless steel and titanium 
sandwich panels. There are still several 
production problems which must be solved 
before the method becomes entirely econo- 
mical. Normally the process must be 
carried out in areas where a high degree of 
cleanliness, correct humidity and filtered 
air can be maintained. Radiographic inspec- 
tion is the most generally accepted method 
of inspecting the completed assembly. Plans 
are under way to develop the technique 
further and to develop and acquire large 
scale facilities which should help in solving 
the many production problems. 


New METHOD OF PRODUCING RADOMES 


A new method of producing glass-fibre 
reinforced plastic radomes has been devel- 
oped. The process consists of mechanically 
wrapping resin-impregnated fibreglass rovings 
about a tapered mandrel in alternate circum- 
ferential and longitudinal layers and then 
curing. This technique produces a radome 
having an electrical tolerance of +1 deg. 
IPD. Previous methods produced radomes 
having electrical imperfections requiring 
costly electrical corrections by adding glass 
tape segments to the interior of the radome. 
The time required to produce radomes by 
the new technique has been substantially 
reduced. 

DISCUSSION 

At the conclusion of the conference there 
was a general discussion of the three papers 
that had been read, in which most of the 
questions were directed to Mr. Bucey ; the 
questions and Mr. Bucey’s responses are given 
in shortened form below. 

What stage had been reached with the 
application of power spinning or flow turn- 
ing ? These processes were still in the 
development stage ; Hufford machines able 
to spin 4in high-tensile steel to close toler- 
ances were expected to be in use in twelve 
months’ time. 

What use was made of parts standardised for 
several applications ? The compilation of a 
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library of designs that might have other appli- 
cations had been abandoned as the drawings 
became voluminous. Designers were left 
to use existing parts and tools when they knew 
of such. 

What was the system of introducing modifi- 
cations ? Were none introduced after the 
equipment reached the user ? The modifica- 
tion state of aircraft was supposed to change 
only at certain points in the production line : 
in fact, these points might be separated by 
only one aircraft. With more expensive 
weapons being adopted, engineering effort 
would be increased to prevent the occurrence 
of retrospective modifications. 

What was the nature of the incentives 
offered by Boeing Airplane Company ? 
Did it practice joint consultation ? The 
incentive was the desire to succeed, sup- 
ported by an understanding of the problems 
involved. The design of a jig would com- 
mence by preparing a sketch and description 
of the completed jig as proposed and circulat- 
ing it, for comment, among the designers, 
builders, and users of jigs; no one might 
hold it more than half a day. When all com- 
ments and suggestions had been received, the 
shop that was to use it had the last word 
before the design started ; however poor 
the tool, the shop always made it work ! 
The annual bonus was shared according to 
the performance of individuals, assessed at 
six-monthly intervals by supervisors ; assess- 
ments could be appealed. Correspondingly, 
the assessments determined who was demoted 
or laid off. The management ran the firm. 

Some very wasteful machining jobs had 
been described ; why was not casting used ? 
Castings would be welcomed, but the casting 
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industry was not eager to exploit the market. 
For many years, there had been little improve- 
ment in the consistency of castings. 

Had the alternative of fabricating by 
welding not been used ? Weldments were 
used extensively, the bulkheads of the 
“ B.52 ” (“ Stratofortress ”’) being fabricated 
of high-tensile castings. The process was 
sensitive to the artisans, and castings were 
not bought from firms poorly managed ; 
there was a tendency for precision forgings 
to displace castings, but in one case castings 
had been procured in twelve months, whereas 
dies alone would have taken eighteen. A 
numerically controlled mill should be the 
answer ; it should be no more costly than a 
single set of dies, and design changes could be 
effected immediately. 

Was there a future for resistance welding ? 
What experience had there been with fatigue 
failures of spot welds and with the use of 
anti-corrosive paint on mating faces ? Spot 
welding was introduced with the “ B-17” 
(“ Flying Fortress ’’) and was now taken for 
granted. No fatigue failures had been expe- 
rienced on any aircraft since the “‘ B-17.” As 
far as he was aware, the surfaces were never 
painted. On supersonic aircraft the process 
would be invaluable ; a stainless steel sand- 
wich built up by brazing honeycomb, as on 
the Convair ** Hustler,” cost 1000 dollars per 
square foot. 

Was the utilisation of titanium increasing 
or decreasing ? The policy at present was to 
take large steps forward, and an aircraft 
which, if designed twelve months ago, would 
have been 65 per cent titanium, would to-day 
be designed with only 50 per cent titanium, 
the remainder being stainless steel. 


Lightweight Marine Gas Turbines 


BY A. W. POPE, B.Sc. 


At the Institution of Mechanical Engineers last Friday, there was presented a paper 
entitled ** Design and Development of Four Lightweight High-Speed Gas Turbines 


for Electric Generator Drive.” 


The engines are products of W. H. Allen, Sons 


and Co., Ltd., and some have been described in these pages previously. 


HE paper commences with a brief 

description of the four engines. The first 
is the 1000kW gas-turbine-driven alternator 
designed for the Royal Navy. This is a 
base-load machine having a separate power 
turbine and a rather unorthodox annular 
heat exchanger and  multi-combustion 
chamber system. The engine has run 
satisfactorily for some 4000 hours at the 
Naval Marine Wing of the National Gas 
Turbine Establishment.* 

The second engine described is a small 
125kW emergency gas-turbine-driven genera- 
tor also developed for the Admiralty. It 
is essentially a simple engine having a radial 
inward-flow turbine and a centrifugal com- 
pressor, both machined from a single forging. 
The theoretical determination of the tempera- 
ture of this rotor is described.t 

The third engine is a base-load SO0kW 
gas-turbine-driven alternator for the Admi- 
ralty. It is of an advanced design, being 
a compound engine with an intercooler with 
the alternator driven from the high-pressure 
shaft. Axial flow compressors have been 
used in spite of their small size : the high- 
pressure compressor is, as far as is known, 
the smallest axial flow compressor so far 
built. It has a mass flow (when atmospheric- 
ally aspirated) of 4-3 lb per second witha 
compression ratio of nearly 4/1 in 11 stages ; 

* Pully described and illustrated in THe ENGINeeR of Novem- 
ber 16 and 23, 1951. Trial results given on August |, 1952. 

+ Tue Enonrvesr, page 709, May 14, 1954. 





the rotation speed is 26,000 r.p.m. and the 
blade heights at inlet and outlet are lin 
and 4in respectively. The reasons for the 
choice of cycle, number of bearings 
employed and the use of shrouded turbine 
blades are given. This engine first ran in 
February, 1956, and the first set was delivered 
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to a ship in September, 1956. 

Lastly, a 350kW emergency and standby 
gas-turbine-driven generator is described. 
This engine is meant to be installed in a 
small house on the top deck of a ship thus 
allowing one normal diesel generator in 
the engine-room to be dispensed with, hence 
increasing the cargo space. The gas turbine 
complies with Ministry of Transport regula- 
tions as an emergency set.t 


ADMIRALTY, BASE-LOAD GAS-TURBINE- 
DRIVEN ALTERNATOR OF 500kW 


By the early 1950s it was becoming clear 
that Admiralty policy was to build a fairly 
large number of small ships. This, coupled 
with the satisfactory running of the 1000kW 
set, led to a requirement for a 500kW base- 
load gas turbine. The specification called 
for an engine weighing approximately 2 tons 
with a thermal efficiency of not less than 20 
per cent, this being thought to be the best 
compromise between fuel consumption and 
weight for this application. Three engines 
were considered in considerable detail ; an 
intercooled compound engine with the alter- 
nator driven from the high-pressure rotor 
(2SC/CHP/I), an _ intercooled compound 
engine with heat exchanger (2SC/CHP/IE) 
and lastly, a normal free-power turbine 
with heat exchanger (1/LP/E). A single- 
shaft engine was ruled out because of its 
poor part-load efficiency. The specific fuel 
consumptions for the above three engines in 
pounds per kilowatt-hour at full and half 
load are as follows : 





Load | 2SC/CHP/I| 2SC/CHP/IE | /LP/E 




















per cent 
Specific fuel] 100 0-95 | 0-75. | 0-87 
consump- 50 1-10 0-78 | 1-09 
tion, Ib/k Whi Temperate ambient 6 Yea 
atte me 











The compound engine had very much 
smaller ducting, as the mass flow was 25 per 
cent lower. It was considered that the com- 
pound engine with heat exchanger was 
too complicated for this type of engine and, 
therefore, the real choice rested between 
the compound engine 2SC/CHP/I, and the 
free-power turbine engine with heat exchanger 
I/LP/E. There was a strong feeling at the 
time that, if possible, the heat exchanger 
should be eliminated as being the least 
reliable component. A weight investigation 
suggested that the heat exchanger engine 
would probably be about twice the weight of 
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Fig. 1—High-pressure turbine rotor of 500kW engine 
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the compound engine. Again, from the govern- 
ing point of view, the compound engine 
was thought to be reasonably good as it 
had no heat exchanger and, with the large 
heat drop across the high-pressure turbine, 
a reasonable turbine inlet temperature, say, 
930 deg. Cent. (1706 deg. Fah.), would 
sustain quite a large increase in load even 
before the low-pressure line had had time 
to accelerate to a speed appropriate to the 
higher load. With the free-power turbine, 
in order to meet the exceptionally fine re- 
quirements laid down by the Admiralty, 
a flywheel and blow-off valves would be 
necessary. Investigations showed an inter- 
cooler was necessary on the compound 
engine, not really to improve its efficiency, 
which it does to a small degree, but to 
obtain stability, as without it the low- 


pressure compressor would move _ into 
surge as load is put on. All these 
factors led to the choice of the com- 


pound engine, particularly bearing in mind 

the flatness of the specific fuel consump- 

tion curve between full and half load. 
The choice of a compression ratio of 
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kept up, as it was in this instance, the shroud 
is disproportionately large, and it was found 
necessary to include some ribs on the shroud 
in order to achieve satisfactory stresses, 
Fig. 3. 

A second interesting feature arising from 
the scale effect of this small engine was the 
number of bearings necessary. It was 
hoped at one stage to use two bearings 
on the high-pressure line, but with the high 
rotational speed and the small diameter 
of the components, this was not found to 
be possible because of critical speed con- 
siderations, even if the compressor were 
placed really close to the turbine with its 
diffuser in a radial plane. It is interesting 
to speculate whether rigid adherence to 
critical speed criteria is really necessary, 
or if some flexibility could not be built 
into the casing so that the shaft could run 
supercritically. 

This engine first ran in February, 1956, 
and full load, SOOkW, was achieved a month 
later with a turbine inlet temperature some- 
what higher than the designed value, 750 deg. 
Cent. (1382 deg. Fah.), instead of 700 deg. 


Fig. 2—High-pressure compressor rotor of 500kW engine 


nearly 10/1 followed from the use of a 
maximum turbine inlet temperature of 
700 deg. Cent. (1292 deg. Fah.) and the 
maximum allowable specific fuel consump- 
tion of 0-95 lb per kilowatt-hour. The com- 
pression ratio yields almost the maximum 
specific output 75 b.h.p. per pound per 
second obtainable from the compound 
intercooled cycle while not making the design 
of the components impossibly small. Under 
tropical ambient conditions, air 100 deg. 
Fah. sea water 85 deg. Fah., the turbine 
inlet temperature rises to 780 deg. Cent. 
(1436 deg. Fah.) for a load of SOOkW with 
a specific fuel consumption of 1-05 1b per 
kilowatt-hour. The high sea water tem- 
perature adversely affects the cycle con- 
siderably. 

A decision was made to use axial flow 
rather than centrifugal compressors although 
it was realised that there was a considerable 
design problem in trying to make efficient 
axial flow compressors of so small a size. 
Fig. 1 is a photograph showing the assembled 
high-pressure turbine; Fig. 2, the high- 
pressure compressor rotor. 

It will be noticed that shrouded turbine 
blades were chosen as it was felt that this was 
necessary in order to achieve a reasonable 
efficiency with such small blades. Actually 
the design of the shroud presented quite 
a problem because if a large shrouded blade 
is scaled down, the chord of the blade and 
also the fir tree root become far too small 
for manufacture, thus if the chord is artificially 


Cent. (1292 deg. Fah.). The set was delivered 
at the end of September, 1956, to a frigate, 
where it has now been installed. A second 
engine has been built and further testing 
has been carried out. Some further develop- 
ment is required : this will mainly concern 
the high-pressure turbine and the inter- 
cooler as the performance of both is well 
below the design value. 





Fig. 3—Ribbed shroud on turbine blade 
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DEVELOPMENT OF CENTRIFUGAL 
COMPRESSORS 


When the design of the 350kW centri- 
fugal compressor was considered, the philo- 
sophy adopted was that suggested in some 
reports (Lieblein 1952 ; Ginsberg and others 
1947; Anderson and others 1947; Prian 
and Michel 1951; Stanitz and Prian 1951) 
published by the National Advisory Com- 
mittee for Aeronautics, namely, that the 
important criterion was to have good flow 
conditions through the impeller, and that 
if this were achieved, there would be good 
entry conditions to the diffuser and hence 
a good diffuser performance. It is required 
so to shape the rotor passages that the in- 
coming air is accepted by the vanes at the 
correct inlet angle and is then turned into 
an axial direction relative to these vanes, 
thereby having an angular velocity imparted 
to it ; further, the air must then be fed into 
the radial passage of the impeller, involving 
another large turning operation, all so that a 
minimum of breakaway occurs. The task 
of imparting angular velocity to the air is 
that of the initial inducer section. The duty 
is extremely severe when the deflection of 
40 deg. to 60 deg. is considered on the basis 
of cascade data. It may be concluded 
therefore that breakaway can easily occur 
on the trailing face of the inducer, carrying 
its history through the remainder of the 
passage causing additional indirect losses. 

The importance of incidence also cannot 
be too greatly stressed, and particularly 
negative incidence above a critical value 
of the order of 3 deg. This is because of the 
positive pressure gradient on the driving 
face which can cause very early breakaway 
on this face and hence a restriction in the 
region of the throat section, thus limiting 
the flow capacity of the machine. 

In the majority of centrifugal compressors 
the inducer length is small. This means that 
the rate of addition of angular velocity is 
great. It might be expected that the decrease 
in this rate would produce a worthwhile 
improvement, in the same way as the increase 
of the chord in an axial compressor decreases 
the blade loading and in the limiting case 
can postpone high losses associated with 
operation near to stall. A great proportion. 
of the work of the National Advisory Com- 
mittee for Aeronautics has been - devoted 
to the study of this aspect of inducer per- 
formance, and improvements have resulted 
from using longer inducers. The form of 
the curve for the inducer has also received 
much attention. The common form used 
in this country appears to be a circular arc. 
This gives an extremely high initial rate 
of angular acceleration which rapidly falls 
during passage through the inducer. It 
also results in a very high rate of initial 
diffusion in the passage, and probably 
tends te promote early breakaway on the 
trailing face. The alternative forms studied 
in the National Advisory Committee for 
Aeronautics reports are parabolic and ellipti- 
cal, the latter being rather similar to a cubic 
curve. The parabolic curve gives a constant 
angular acceleration throughout whilst the 
ellipse gives an initial acceleration higher than 
the parabola but less than the circular arc 
with a low value at outlet. 


In the choice of form, various criteria 
must be satisfied. The earlier breakaway 
associated with the circular arc has been 
shown to be comparatively inefficient. At 
the same time, owing to the rapid decrease 
in passage Mach numbers, this type has 
shown itself to have a higher critical Mach 
number, and hence a greater swallowing 
capacity. It is thought that a sudden dis- 
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Fig. 4—Inducer accelerations for 350kW gas turbine 
centrifugal compressor 


continuity in acceleration which, for example, 
takes place at the end of the inducer, can 
promote breakaway. It is therefore con- 
sidered that the cubic form is to be preferred. 
Fig. 4 shows the relative circumferential 
acceleration along the inducer for a circular 
arc, a parabolic and a cubic form of 
inducer. It also shows the effect of inducer 
length. 

These considerations were used in the 
design of the impeller for the 350kW engine 
and attention was also paid to the normal 
parameters referred to in the work of 
Balje, Wosika (1952), and Wislicenus (1947), 
It is a good impeller having an 80 per 
cent efficiency contour over a considerable 
speed range. This efficiency is an overall 
efficiency from the compressor inlet to the 
combustion chamber inlet and therefore 
includes any losses in the collecting space 
after the diffuser. 

There is one way in which improvement 
could be made, and that is if the constant 
speed lines were flattened and the choking 
flows increased. Owing to the present fall 
away, the design point has an overall efficiency 
of only 75 per cent. 

One interesting improvement carried out 
was to cut back the impeller inducer axially 
some in. This resulted in a positive inci- 
dence of 4 deg. and effected an increase 
in engine output of some 40kW. As can 
be seen in Fig 5, this increase was due 
largely to an increase in impeller efficiency 
and also some increase in mass flow. It 
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is probable that the positive incidence reduces 
any tendency for breakaway on the driving 
surface, thus improving the flow conditions. 


EFFECT OF FLEXIBLE BEARING SUPPORT 
ON CRITICAL SPEED 


The work described below originated 
from the first run of the 350kW gas turbine. 
After the set had been running for about 
five minutes with the speed being gradually 
increased all the time, considerable vibration 
occurred at 12,000 r.p.m. and the set was 
shut down (full speed 15,000 r.p.m.). On 
stripping it was found that the centre laby- 
rinth had rubbed badly. The clearances 
were increased and, at the same time, the 
vibration characteristics of the rotor mounted 
in the engine casing were checked. This 
showed that there was a natural frequency 
at 12,000 vibrations per minute, which was 
actually the only frequency at which a serious 
vibration could be detected.. It was not 
possible to detect any natural frequency 
at the calculated whirling speed for the 
shaft, namely, 21,000 r.p.m. By rotating 





Fig. 6—Vibration investigation on rotor of 350kW engine 


the rear bearing support through 60 deg. 
so that two of its arms straddled a flat weak 
section of the casing, it was found that the 
amplitude of the vibration was reduced to 
a quarter without the frequency altering. 

Although subsequent running was satis- 
factory, it was decided to investigate further 
the reason for the non-appearance of a 
natural frequency around the calculated 
whirling speed. 

First the rotor was mounted on vee blocks 
on a lining-out table of cast iron approxi- 
mately lin thick with fairly generous under- 
ribbing. The vee blocks were approximately 
lin in axial width, and the support blocks 
were 10in high by 6in by 4in, and of a hollow 
ribbed construction in cast iron. The rotor 
was excited at its mid-span position, the 
drive being from the table. The main mode 
of vibration occurred at 265 c/s and was a 
combined rotor/table vibration. The pattern 
of the rotor was of a see-saw kind, with the 
bearings moving in antiphase. It was not 
possible to excite.the normal rotor funda- 
mental with this system. It was then decided 
to replace the lining-out table by a more 
rigid foundation, namely the test house floor 
consisting of cast iron bearers embedded 
in a concrete floor some 15in in depth. 
A fundamental mode for the rotor was 
immediately obtained but of a very low 
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frequency, and some detailed observations 
showed that the rotor journals appeared 
to be bouncing on the vee blocks and that 
the amplitude of vibration of the main 
support blocks was also quite considerable. 
The main supports were therefore bolted 
to the floor and the effect of reducing the 
energy input tried, the following frequencies 
being obtained : low energy input 210 c/s, 
high energy input 195 c/s. 

As the vee blocks were fairly wide it was 
decided to fix more accurately the point of 
support. Strips of steel 4in wide by 0-007in 
thick were therefore introduced under each 
journal at the nominal bearing centre-line. 
The following figures show that the insertion 
of the very thin strip reduced the value of the 
critical frequency by 74 per cent. Low 
energy input 182 c/s, high energy input 168 c/s. 

Next the support system was clamped to 
the floor, using }in diameter bolts and two 
14in square bars across the top of the bearing 
levels, each carrying a 0-007in thick strip 
on their under-faces. The amplitude of the 
vibration of the support blocks was con- 
siderably reduced by 
this measure, and the 
nodes appeared on the 
shaft at approximately 
24in outboard of the 
bearing centre-line. A 
complete set of de- 
flection readings was 
obtained and a fre- 
quency of 245 c/s re- 
corded. 

Lastly the rectangu- 
lar cast iron blocks 
were replaced by sec- 
tions of 8in diameter 
steel bar of approxi- 
mately the same height, 
and the vee blocks 
were replaced by semi- 
circular blocks having 
a lin axial land, Fig. 6. 

Each pair of mating 
surfaces throughout 
the support system 
was carefully lapped, 
and at a very low 
value of energy input a 
frequency of 313 c/s 

° was recorded for the 
normal mode, that is, 18,750 r.p.m. A com- 
plete set of shaft deflection readings were 
taken; the nodes still lay slightly outboard 
of the bearing journal proper. 

It can be concluded therefore that the 
calculated critical speed of 21,000 r.p.m. 
is probably fairly close for an_ infinitely 
rigid bearing support. Important implications 
can be drawn from these tests concerning 
the value of the normal type of critical speed 
calculations. It follows also that there are 
probably a number of high-speed engines 
which run, unknown to their designers, 
above their critical speed as a result of 
flexibility in their casing assembly. This 
is quite feasible because with a well-balanced 
shaft, the movements produced by out of 
balance forces at the critical speed are often 
satisfactorily damped out by the bearing 
oil film, the engine casings and the internal 
damping in the shaft. Further, considering 
the very rigid nature of the supports in the 
experiment above, one would expect that 
engines having what appear to be extremely 
rigid bearing supports would also show an 
actual critical speed Jower than the calcu- 
lated value. Linn and Prohl (1951) in their 
report do mention a similar effect for heavy 
rotors and also point out that the effect is 
much more marked for high-speed rotors, 
above, say, 10,000 r.p.m. 
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Electronic Aid to Bus Running 
Control 


S announced briefly in our issue of 

December 27, 1957, page 925, London 
Transport is experimenting, on one of its 
bus routes, with an electronic system for bus 
running control. The object of the system is 
to provide, at a control centre, information 
about the whereabouts of individual buses 
along that route at any particular instant. 
With this information a traffic controller 
can estimate the density of buses at various 





Direction of Bus 








Time Base 
| re. 
eh {| | ——- 1s panel * 
— ° Selective Pulse ls =e S 
ya _-»--—-}+— = f ed 3 
0 eke 2s ame fevers |_| Shaper 3 - ~ eff eI 
° H js 4 3 i +—| 3 
| X >k < « ¢ ——------ -—-4 > $i++ . 
! le BS | is ‘ ‘as tae 
—}--=+-—=- 7 13°06 jz 6 3 
7H I Selective Pulse > og = ; 
| Amplifier | Shaper ¢ | 5 
s | rs 
~ | 








ode 
ane 





BUS EQUIPMENT. 


CHECK POINT EQUIPMENT. 


where it is displayed on a panel and recorded 
on a chart. When each bus passes the next 
check point the bus number will be recorded 
on another panel and cancelled on the first ; 
each panel will, therefore, contain the running 
number of each bus between two adjacent 
check points. 

To actuate the scanning equipment at the 
check point each bus carries a special reflector 
plate (above the driver’s cab, as illustrated), 
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Fig. 1—General diagrammatic layout of Bus Electronic Scanning Indicator 


points along the route and deduce whether 
acute congestion has built up in any locality. 
It is hoped that with this knowledge steps can 
be taken to remedy specific irregularities 
and, generally, to provide a more regular 
service. 

Various schemes have been studied whereby 
the positions of buses on a given route at 
any given time could be made known at a 
central control point. Among the methods 
tried were magnetic scanning and local radio 
communication. Finally, bearing in mind 
the cost of applying the system to the whole 
of the London Transport road service area, 
a simple optical system was chosen as the 
basis of a trial scheme which has since come 
to be known as the Bus Electronic Scanning 
Indicator (B.E.S.I.). 

This scheme is the subject of a field experi- 
ment at check points on route No. 74, 
and it is hoped to introduce additional check 
points in the spring, to cover the whole route. 

At these check pcints electronic scanning 
equipment is installed to read the number of 
each bus as it passes and to transmit the 
number over telephone wires to a traffic centre 
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with a system of “cat’s-eye” reflectors to 
represent the bus running number. The 
number is in binary notation, with a reflector 
for each digit and a corresponding blank for 
each * zero.” Each reflector is of gin dia- 
meter and is designed for a narrow reflecting 
field and negligible scatter. 

To compensate for varying speeds, the 
plate is produced in two parts, one half being 
a complete row of reflectors to form a 
timing base—plus one additional one at the 
end to act as a “clear down” unit. The 
other half is placed with the reflectors in line 
vertically with those of the timing plate. 
The horizontal spacing between each reflector 
is 2in, which has been found satisfactory for 
timing purposes up to at least 40 miles per 
hour, leaving a reasonable margin for normal 
bus operation. To compensate for both 
loading and camber, the reflectors . are 
mounted in pairs, one above the other, at 
lin centres. As illustrated here (Fig. 4) these 
plates are fitted in slots, where they will not 
interfere with the mechanical washing equip- 
ment nor with normal operation. 

At each check point a scanning equipment 
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reflectors gives a time base 


is installed at each side of the road to register 
the passage of buses. It is mounted so that 
the buses pass within about 12ft of it, because 
at greater distances the angular displacement 
of the light would be increasingly difficult to 
accommodate and there would be more 
chance of a parked lorry masking the scanner. 
Sites chosen, therefore, are places where the 





Fig. 5—Illuminated indicator and control panel 
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Fig. 2—General arrangement of scanner 


Fig. 3—Optical system of scanner 





* 


u 
i 
i 








96 


road is narrow, or its width restricted by a 
pedestrian island. 

The scanning equipment consists of a 
source of modulated light focused upon the 
plates of the buses, and another optical 
system to accept the reflected light. As each 
reflector passes the beam of light, the reflected 
light falls on a photo-electric cell, to produce 
an intermittent current modulated by the 
source of light. The required signals can 
therefore be filtered out, amplified and formed 
to a wave shape suitable for transmission over 
the connecting telephone wires. At the 
control point, the incoming pulses operate 
relays which build up the binary number of 
the bus, and, when completed, close the 
circuit, causing the actual running number 
to be illuminated on the check point display 
panel. The panels of each check ppint are 
so wired that as each number comes up on 
one panel, the number on the previous panel 
is cancelled. The general layout is shown 
diagrammatically in Fig. |. 

As indicated in the diagrams (Figs. 2 and 
3), the scanner is a source light consisting of 
a 12V, 36W lamp, which is fosused by lenses 
and passed through slots on a rotating disc ; 
the number of slots and the speed of its 
rotation results in the light being broken up 
into 3000 pulses per second. These pulses 
of light are passed to two mirrors set at right 
angles, which divide the beam into two. By 
other mirrors one beam is deflected on to the 
time base plate and the other on to the coding 
plate. The light reflected from these plates 
enters the scanner and is focused on to two 
photo-sensitive transistors which transform 
the light pulses into electrical pulses, still at 
3000 per second, which are then passed to 
resonant amplifiers. These amplifiers reject 
the effect of all extraneous incoming light 
not associated with that sent out by the instru- 
ment’s lamp at the controlled frequency, and 
therefore not part of the bus identification. 

Neither the 3000 cycle modulation nor the 
wave form of the resulting signals would be 
suitable for operating the telephonic circuits 
between the scanner and the control centre. 
The signals are, therefore, passed into pulse- 
shaping transformers, where a pulse of square 
wave shape is produced from each signal 
from the reflectors. The pulses from the 
time base plate are now paired with those of 
the code plate by feeding them to cold cathode 
valves, and when both time base and code 
valves fire together, relays are operated, 
storing the code. The code is stored by 
these relays because at least two scanners 
(perhaps more in busy traffic centres) will 
share the telephone line to the control centre. 
These coded pulses are released in turn over 
the line as pulses similar to those produced 
by dialling a normal telephone instrument, 
except that the number is still in binary form. 

At the control centre there will be a series 
of panels, one (Fig. 5) for each scanner 
position. These panels will have a display of 
lamps, each lamp having printed on it the 
running number of a bus operating on the 
route being scanned. As each bus progresses 
from scanning point to scanning point, so 
the lamps will light up, to indicate the pair of 
scanners between which the bus is running at 
any given time. 

In addition, a recorded pen mark can be 
made on a chart moving forward on a scale 
of time, which forms a permanent record of 
the time each bus enters the section, and, 
hence, the regularity of the service ; alterna- 
tively, the information can be recorded on 
punched tape. 

Orthodox circuit techniques are used in 
the equipment at the control centre. The 
stored binary number at the scanning point 
is fed into the line, as soon as a clear channel 
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is available by normal pulsing procedure, and 
the pulses are again stored on relays at the 
centre, and, when built up, energise the lamp 
with the running number corresponding to 
the code. The characteristic of the final relay 
illuminating the lamp is designed so that if 
two lamps are in circuit at the same time, as 
when a bus passes from one scanning zone 
to another, the current demand causes the 
voltage to drop and the previously energised 
relay drops off, leaving the subsequent 
relay in charge and only the single up-to-date 
indication left on the appropriate panel. 

The lengths of route between successive 
scanning points will depend on the nature of 
the route and its traffic density, but an 
average section willbe 2 to 3 miles, with a 
running time of twelve to eighteen minutes. 
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At present the B.E.S.1. equipment (which 
is covered by provisional patent application 
No. 33,758/1957) is in its primary develop- 
ment stage, and various improvements 
in detail may be expected in the next 
few months. London’ Transport — is 
confident that some improvement in service 
regularity can be anticipated under the 
difficult conditions resulting from London’s 
street congestion. Indeed, the present inten- 
tion is that the B.E.S.I. should be extended 
eventually to cover between fifty and sixty 
routes. 

The equipment described above has been 
designed and developed at the London 
Transport Executive’s electrical testing section 
at Wood Lane, under the direction of Mr. 
T. S. Pick, the chief electrical engineer. 


Automatic Signalling on the 
Northern Line 


As stated in our issue of December 13, 1957, automatic signalling of trains is soon 
to be introduced by London Transport on the in-town sections of the Northern Line. 
Signalling will be carried out by programming machines which will use instruc- 
tions coded on punched tape and will affect all the signalling operations needed to 
work 900 trains a day over the various routes on this line. Further details of 
these programming machines, announced by London Transport, are given here. 


T may be recalled that London Transport 

has been making increasing use of auto- 
matic point operation at junctions on the 
Underground system, the controlling appara- 
tus being actuated by information recorded 
in the first place by a signalman at a train 
despatching point and stored in the train 
describers. Point operation of this kind 
has been in use at Camden Town, on the 
Northern Line, since September 1, 1955. 
The next stage in the evolution of traffic 
control is the fully automatic signalling of 
trains, which will soon be introduced, in 
stages, on the Central sections of the Northern 
Line as announced in our issue of December 
13, page 870. No signalmen will be employed 
(except on the outer sections) when this auto- 


on aie | ed 


matic system comes into service, but full 
safety arrangements will be retained. Pro- 
gramme machines developed by London 
Transport and using instructions coded 
on punched tape will carry out all signalling 
operations required to work the 900 trains a 
day on this line over their various routes 
and to their different destinations. It is 
expected that the first machines will be 
brought into operation on January 26, 
1958, at Kennington ; other installations 
will follow at Euston and Camden Town 
in the course of the year, when the programme 
machines will handle all Northern Line 
trains through the Kennington, Camden 
Town and Euston junctions. 

The first step in the development of the 
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new system was the introduction of the 
remotely controlled power “ interlocking 
machine ’’ designed in the signal department 
of London Transport and first brought into 
use at Aldersgate, on the Circle Line, 
in 1955. These machines are now also in 
use at locations on the Metropolitan Line 
and at Camden Town. The interlocking 
machines retain all the safety features and 
reliability of former mechanical interlocking 
systems. 

The programme machines at Kennington 
do not draw their information from train 
describers, but from a roll of ‘* Melinex ” 
plastics sheet, in which are punched holes 
giving full particulars of every train for the 
complete working day as set out in the 
working timetables. The “‘ Melinex ” bands, 
each some 8ft in length and 8in wide, are 
wound on rollers mounted in a frame which 
can be easily inserted into, or removed from, 
the machine. There are separate rolls for 
working weekdays, Saturdays and Sundays. 
One machine is required for each track. 
On the “ Melinex” roll are typed details, 
as they appear in the timetable and in proper 
sequence, of each train due to pass over 
the section of line concerned. The informa- 
tion includes the destination of the train, 
the train number, and its time. Holes are 
punched between the rolls of typing, giving 
in code the information contained in the 
typescript. A contact assembly, consisting 
of thirty contact probes, is pressed against 
the programme roll by a compressed air 
cylinder, and only those probes which are 
aligned with a punched hole will make con- 
tact at any given time. The contacts read 
in this way the particulars of the first train 
to approach the junction and signal it in 
accordance with the information punched 
into the roll. 

The passage of the train energises a 
relay, which, in turn, energises the driving- 
motor operating relay and removes the feed 
to the contact valve. With the air cut off, 
the contact assembly is lifted clear of the 
programme roll by a spring. A relay which 
detects that the contacts are lifted is then 
energised. With the motor-operating relay 
and contact lifting relay energised, the motor 
driving in normal or reverse direction 
through magnetic clutches, starts moving 
the roll onward. It is stopped by a photo- 
electric cell which energises a relay via a 
transistor amplifier circuit when a hole is 
located in the roll beneath it. It is not 
possible to drive the programme roll unless 
the contacts are lifted, and the roll can 
move only one step at a time in the normal 
direction, corresponding to one train move- 
ment. When the driving motor stops, air 
is readmitted to the cylinder, which puts 
the contact assembly back against the roll. 

This sequence of operations continues 
throughout the working day until the last 
train movement steps the machine to the 
* normalising ”’ position. 

Half an hour before traffic is due to 
restart on the following day, a timing appara- 
tus energises the normalising relay, which 
starts a sequence of operations causing the 
motor to drive the roll in the reverse direction 
until it reaches the starting position for the 
day’s work. Two minutes before the first 
train is due, the timing apparatus energises 
a relay which causes the roll to be stepped 
to the proper position for the control of the 
train movement. 

The programme machine proper is located 
in the relay room, close to the junction being 
worked, and is part of the signalling equip- 
ment. A repeater of the programme machine 
—an exact duplicate—is located in the central 
supervision room, operating step by step 
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with the local programme machine, and pro- 
viding information to the member of the 
traffic staff in charge of the supervision 
room. Thus, in the case of the Kennington 
installation, the programme machines con- 
trolling the signalling are at Kennington, 
with repeating machines in the supervision 
room at Leicester Square. 

Leicester Square supervision room is pro- 
vided with an illuminated diagram of the area 
being worked by the programme machine, 
a set of push buttons for the manual control 
of routes, if necessary, and switches for 
switching the programme machine in and 
out. 


MODES OF OPERATION 


By the use of the switches in the cen- 
tral supervision room, three alternative 
modes of operation can be set up at Ken- 
nington ; as follows. First normal pro- 
gramme machine working: everything will 
then run automatically, in accordance with 
the timetable. Secondly in the event of a 
departure from the timetable, the equipment 
can be switched to operate by train describer 
and “first come, first served”? working : 
the junction will continue to work auto- 
matically, but the trains will be signalled 
purely in accordance with their destination 
in the case of a splitting junction, and in 
accordance with the time of arrival in the 
case of a converging junction. 

Thirdly, all automatic working can be 
switched out and the routes manually 
operated from the push buttons in the cen- 
tral supervision room. When a junction is 
operating under programme machine work- 
ing and the trains are arriving in accordance 
with the schedule, the whole equipment 
will work entirely automatically. 

The programme machine is arranged to 
check the train description as received on 
the train describer with the train description 
as shown in the timetable, and provided 
that they agree, the train is automatically 
signalled through. If the train description 
appearing on the train describer differs 
from that shown on the timetable, the pro- 
gramme machine will delay setting the route 
for half a minute, and, during that time, a 
warning buzzer will be sounded in the super- 
vision room at Leicester Square. If no 
action is then taken by the staff at Leicester 
Square, the programme machine, at the end 
of the half minute, will work in accordance 
with the train describer destination and will 
ignore the timetable arrangements. In the 
event of the train description being in error, 
the operator at Leicester Square by pressing 
a button can cause the equipment to signal 
the train in accordance with the timetable 
and ignore the train describer. Provided 
that trains continue to appear on time, 
no warnings will be sounded at Leicester 
Square, but as soon as a train becomes more 
than two minutes behind scheduled time 
as shown on the programme machine, a 
warning will be sounded at Leicester Square 
to draw the operator’s attention. 

At some converging junctions the pro- 
gramme machine will be arranged auto- 
matically to take account of a train on one 
branch being late, and if the lateness exceeds 
a predetermined amount, the machine will 
automatically send a train from the other 
branch forward, out of its turn. When this 
is done, the programme details of the train 
which was late will be stored, and that train 
is automatically subsequently signalled, so 
that the programme machine does not get 
out of step. 

At Leicester Square, provision is made 
for cancelling a train on the programme 
machine by means of one of four push 
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buttons allotted to each machine. This 
arrangement enables a train to be cancelled 
on the programme machine before the time 
for signalling that train has arrived. The 
cancelling sequence is as follows: when a 
message is received that, for example, train 127 
has been cancelled, the operator in charge of 
the supervision room at Leicester Square will 
look for train 127 on the programme repeater. 
The cancelling button 1, 2, 3 or 4 is then 
pressed, according to the position of that train 
on the programme roll. The button must 
be held up until the lamp alongside it lights, 
to show that the cancelling operation has 
been duly stored. Once the button has been 
pressed and the lamp lighted, the equipment 
will count the trains as they pass with the 
stepping of the programme machine, and 
when the train selected by pressing the button 
is reached by the reading figures, the machine 
will step twice, thus eliminating the train 
from the programme. The programme 
machine will then carry on with the sub- 
sequent trains. A separate sequence pro- 
gramme machine as described above is 
required for each track and the machine 
is stepped once for the passage of each train. 

Each sequence machine has reference to 
a time programme machine, of which there 
will be two at Kennington. The time pro- 
gramme machine carries similar information 
to the sequence machine, but is not stepped 
for the passage of each train. It is stepped 
after the lapse of time representing the interval 
between the previous train and the train due. 
This it counts in half minutes, half-minute 
impulses being obtained from a master clock. 
The programme roll, by means of a special 
code, indicates the number of half minutes 
in the interval between each train and the 
next, and the time programme machine then 
counts these numbers of half minutes before 
stepping. In this way, the time programme 
machine only catches up with the sequence 
machine at the actual time that the train is 
due, and it is by checking the coincidence 
of the two programmes that the time is 
determined. 

The time information from the time pro- 
gramme machine is used to give a warning, 
if the service is late, or to set in motion the 
alternative operation in the event of a train 
on a converging route being late. The time 
machine is also used for holding a train 
until it is time for its departure. For example, 
trains from the loop at Kennington are 
brought out in the Northbound platform 
immediately it is clear, but the starting signal 
is not cleared until it is the correct time for 
the train to depart. 

After the last train at night, the time pro- 
gramme machine takes complete control of 
the sequence programme machines so that 
they are not put out of step by the passage of 
ballast trains or any work being performed 
during the maintenance period, and arranges 
for the sequence machines to re-set and step 
on to the first train position two minutes 
before the first train is due. 

The changing of the rolls of the programme 
machine actuating the signalling apparatus 
will be done by the power signal lineman 
and the changing of the rolls of the repeaters 
at the central supervision office will be done 
by the operator in charge. Collaboration 
by these two persons will ensure that the cor- 
rect rolls are inserted and that the machines 
have correctly reset themselves for the 
commencement of the new roll. 

Programme machine operation as des- 
cribed above has been developed under 
the immediate direction of Mr. R. Deli, 
O.B.E., signal engineer, to the . general 
requirements of Mr. C. E. Dunton, chief 
civil engineer, London Transport. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


COMPETITIVE TENDERING 

Sim,—The issues commented upon in 
your sub-leader under the above head- 
ing of November 29 last, are of very 
great importance to a nation’s econ- 
omy, from the dual viewpoints of 
capital cost of engineering works, and the 
(intertwined) conservation of technical effort. 
Sir George Nelson’s comments on the high 
cost of submitting tenders relate, no doubt, 
to those tenders which incorporate a com- 
plete design for the project concerned. 
They cannot, surely, refer to the type of 
tender which involves merely the estimation 
of costs of materials, labour, transportation 
and other incidentals, for a completely 
detailed design, with full schedule of quanti- 
ties, provided by the constructing authority. 
You remark that “it is doubtful whether 
the preparation of tenders for civil engineering 
work involves sums quite so large as those 
Sir George quotes, ....”’ but this comment 
could be quite misleading unless you amplify 
the phrase “ preparation of tenders.” If 
this involves the preparation of a competitive 
design and tender for, say, a very large 
steel bridge, then the figures quoted by Sir 
George could easily be exceeded. I have 
in mind bridges such as those built in Ger- 
many, to replace Rhine bridges destroyed 
during the war, and with which I was asso- 
ciated when serving with the Allied Control 
Commission in Germany. 

There are two basically different types 
of tender ; one which involves the preparation 
of a complete, competitive design and the 
other which does not. The former is of 
great use to constructing authorities such as 
Government Departments, Local Government 
bodies, Colonial Governments and Company 
organisations which either do not employ, 
or have no need for, a competent design 
staff of their own for the type of work 
involved. The latter is of value to organisa- 
tions with competent design staffs (or 
consultants) capable of producing a design 
for the special type of structure or plant 
required, which may, per se, be so highly 
specialised as to limit severely the number 
of firms capable of producing an ab-initio 
design, as a basis for a tender. 

Where the field is likely to include many 
firms with highly competent design staffs 
for large structural or mechanical projects, 
the practice of competitive design and 
tender has very great advantages, but, as 
pointed out by Sir George (and by Mr. 
H. J. B. Harding at the Highway Conference), 
much waste effort is incurred by the un- 
successful tenderers, who have to recoup 
their expenditure by (ultimate) higher charges 
for contracts which they obtain. The com- 
petitive design system has resulted in some 
remarkable economies in prime costs of 
very large structures—e.g. the Rhine bridges 
previously referred to—because no one 





firm or Government Department has the 
monopoly in brains or initiative, and the 
spur of competition will always tend to 
combat stodginess or stereotyped conven- 
tionalism in design work. Whether or not 
the ultimate (as against the prime) cost to 
the nation is less, is a very debatable matter. 
The answer is probably in the negative, 
because if, as Sir George says, only 10 per 
cent of a firm’s tenders result in orders, 
then 90 per cent of that firm’s technical 
design work appears to be wasted! Most 
countries are already lamentably short of 
skilled technical personnel, and anything 
which could be done to alleviate this shortage 
is worthwhile. 

I therefore put forward, for consideration 
by authorities contemplating very large 
works, an intermediate type of tender which 
has been employed by my Company in 
connection with coal preparation plant. 
The basic data were given to prospective 
tenderers with the request that they submit 
an outline design, with an approximate 
estimate of cost, and of the time required 
for completion of a detailed design and 
construction of the complete project, if 
entrusted with the work. This procedure 
had the folowing advantages :— 

(1) The preliminary designs, with approxi- 
mate estimates of cost, were available in 
comparatively short time. 

(2) The cost, to the firms which tendered, 
was comparatively small and 

(3) The designs and tenders were such 
as permitted ready assessment of the most 
economical plant, in cost and time for 
completion. 

If, as would occur in some cases, two or 
three proposals were closely competitive, 
then the firms concerned would be invited 
to submit firm tenders for the work. All 
the others would be spared the high cost of 
preparing a detailed design, schedule of quan- 
tities, &c., required for accurate cost estimat- 
ing and tendering. 

Mr. Harding’s opinion that “five or six 
competitors will provide ample competition ” 
may not be right in many cases, but his 
remark that “if a contractor has only a 
one-in-fifteen chance of obtaining a contract 
his decisions in tendering are affected,” 
is very much to the point. If, however, 
a contractor has to prepare, in the first case, 
only an outline design and an approximate 
estimate of cost, his scope for tendering 
would be greatly enlarged, and his design 
staff would be occupied on the detailed 
design only of such works for which he is 
already “‘in the running,” with probably 
a one-in-one or one-in-three chance of 
getting the order. 

The potential overall saving, to the national 
economy, of this intermediate type of com- 
petitive tendering is, I think, worthy of 
consideration. 

V. J. G. HARDING 
Sydney, N.S.W., 
Australia, 
January 10, 1958. 








Book Reviews 


Jane’s **All the World’s Aircraft ’’ 1957-58. 
LEONARD BRIDGEMAN AND JOHN W. R. 


TAYLOR. Sampson Low, Marston and 
Co., Ltd., 25, Gilbert Street, Oxford 
Street, W.1. Price 105s. 


SINCE we last reviewed “ All the World’s 
Aircraft” the deferential, even awed, tones 
of the descriptions have been mollified by 
an undertone of mordant mockery. We 
read of the Chance Vought “ Regulus” 
that it is “* one of the few proven missiles in 
the United States,” of the McDonnell F.101 
that both “versions of the Voodoo are 
supersonic in level flight,” and of the Rotor- 
craft “‘ Pinwheel” that the “helicopter 
equipped weighs less than the average pilot 
and can lift double its own weight.” The 
subjects as well as the style intrigue, however: 
items calculated to arrest the casual turning 
of pages include the Partenavia ‘“* Aero- 
scooter,” illustrated, tantalisingly, in the 
form in which it made its initial flights, 
without the auto-rotating two-bladed rotor 
which improves the low speed performance, 
the N.H.I. “ Kolibrie,” a ram-jet powered 
helicopter with an anti-torque rotor, and 
the Bensen kites, including the ‘‘ Gyro-Boat,” 
‘in which the basic free-turning rotor system 
known as the Roto-Sail, is mounted on any 
standard small dinghy. The result is literally 
a flying boat, intended to be towed above 
water by a motor boat.” There is even an 
aeroplane—and not among the Japanese 
products—called the “ Little Pink Cloud.” 

The engine section reflects the rapid 
expansion of turbine construction, describing 
engines ranging between the Armstrong 
Siddeley “ Viper” P.187 turbo-jet, with 
“ Fibreglass ” blades on the first compressor 
stage, and the “Type K” turbo-prop of 
12,000 s.h.p. plus 1200 kg thrust—‘ the 
complete rotating assembly weighs about 
a ton.” However, it irritates by giving the 
specific consumptions of jet motors both 
in kg/kg thrust/hour (or second) and Ib/Ib 
thrust/hour. In foreign countries other 
forms of propulsion are evidently continuing 
to develop: Poland contributes Wojcicki 
pulse-jets, the photograph showing also 
one of the first successful Polish pulse-jet 
engines, which ran in 1936, and the United 
States a McCulloch flat-six petroil two-stroke 
with an exhaust-turbine-driven supercharger 
and air-to-air inter-cooler. 

In a veritable encyclopedia the scope to 
err is immense : we would query whether 
it is the radio-controlled version of the 
Vickers 891 anti-tank missile which is in 
production for the British Army, and 
complain that it is difficult to identify the 
vehicle shown as a ram-jet ‘“* Talos.” 
An unfortunate error has falsified the 
caption to the picture of another anti-aircraft 
ram-jet, the “ Bomarc,” but more credible 
information appears on the facing page. 
Less serious, but still unwelcome, are entries 
such as :—‘ A full description of the Meteor 
two-seat night fighter has appeared in 
previous editions”: the 1956-57 entry stated: 
—‘ WEIGHTS AND PERFORMANCE.—No data 
available,” which is hardly adequate for a 
work of reference. 

The present volume, in a few cases, 
arranges the models of a given manufacturer 
directly in order of evolution, a logical 
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improvement. Both Sikorsky and Westland 
happen to be so treated, with the result 
that the “S$.56” and “S.58” appear in the 
opposite order to their derivatives. The 
same effect is achieved inadvertently among 
some de Havilland aircraft, the obsolescent 
D.H.112 “‘Sea Venom” preceding the 
D.H.110 “‘ Sea Vixen,” now in production, 
and the D.H.106 “‘ Comet 4” now under 
construction. However, it is not always 
easy to find the design in which one is 


interested : few would realise that the 
Curtiss-Wright C.W.20T might appear 
under Riddle Airlines, Inc. Pacaero Engi- 


neering Corporation is located under the 
name of their protégé the “ Learstar,” which 
has the advantage of bringing the aircraft 
into juxtaposition with its original section, 
Lockheed : the latter includes one of the 
most welcome additions to this volume, 
the ** U-2” research aircraft for flight above 
50,000ft—the limiting Mach number quoted, 
0-75, is presumably for steady flight at 
high altitude. 


Cost Finding in the Non-Ferrous Metals 
Industry. The British Non-Ferrous Metals 
Federation, 132, Hagley Road, Birming- 
ham, 16. Price 42s. 

SINcE the introduction of the Restrictive 
Trade Practices Act many members of 
trade associations who previously relied on 
the cost ascertaining and price fixing 
machinery possessed by their larger or better 
organised associates have now been forced 
to fall back on their own resources. It was 
largely to assist such firms that the British 
Non-Ferrous Metals Federation published 
this book which represents the pooling of the 
knowledge and experiences of its members. 
While the result is mainly applicable to the 
non-ferrous metals industry, the sound 
principles on which the book is based, and 
the logical approach to the difficulties 
involved make this a work that might profit- 
ably be studied by many other manufacturers. 
Cost finding is a term suggestive of acci- 
dental discovery but the book demonstrates 
clearly that little need be left to chance. All 
that is needed is to follow carefully the 
systems outlined. No attempt is made, 
however, to provide an integrated system of 
cost and financial accounts, nor are methods 
of cost control elaborated. The ascertain- 
ment of metal costs and metal profits has 
been carefully segregated from conversion 
costs since the current instability of metal 
prices gives rise to fluctuations which would 
be misleading if carried into the cost of 
intermediate and final products. 

Two methods of accounting for metals 
are given (a) by constituent metals regardless 
of the form in which stock is held and (6) 
by alloys. The first of these is recommended 
where weighing and movement recording 
facilities are limited and where ascertainment 
of variations of work-in-progress is not 
required. The second is the more detailed 
and is preferable where adequate stock 
control and cost control are ultimately 
required. In order to determine cost of 
conversion of metals to products, expenses 
are classified subjectively, ic. according 
to their nature, and objectively, i.e. according 
to process or ancillary service. The use of 
subjective classification enables individual 
expenses of a period to be compared with 
like expenses of another period or with a 
budget. Objective analysis provides a total 


cost per period for each process from 
which the cost per ton or other unit can be 
ascertained. 

A chapter is devoted to the determination 
of individual product costs by size and alloy 
and describes several methods of cost com- 
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putation per ton of intermediate products 
namely, time bases, piecework basis, draft 
basis, length and pass basis. The processes 
dealt with are casting, extrusion and piercing, 
tube drawing, and rolling. It would be 
impossible in such a comparatively short 
book to do more than recommend bases for 
cost computation, and costing of final pro- 
ducts is of necessity left entirely to the 
resources of the reader. As far as possible 
however, the examples of cost sheets give 
an excellent support to the text. The book 
is produced so that forms and text may 
be read side by side thus avoiding constant 
reference back. 

It is recommended that depreciation be 
computed on a replacement basis for costing 
purposes even if the historical basis is used 
for financial accounts. This is sound advice 
in the light of rising prices and the necessity 
for providing for replacement of plant 
out of current profits. The subject is dealt 
with very clearly and examples of conversion 
from original purchase price to current 
values are given in convenient tabular form. 

The production of short term financial 
accounts and of divisional accounts is dealt 
with briefly but adequately enough to com- 
plete the systems described. Here again the 
examples given are of real value. Where 
any doubt remains after reading the text 
in allocating expenses to products, and 
determination of profits, a carefully designed 
flow chart assists in clarification. 

Cost Finding in the Non-Ferrous Metals 
Industry has been carefully compiled with 
as much detail as could be reasonably 
expected in such a small compass for a 
broad and complex subject. 


Air Conditioning. By W. R. WooLricu 
AND W. R. WooLricH Jr. The Ronald 
Press Company, 15, East 26th Street, New 
York, 10, N. Y. Price 7 dollars 50 cents. 

A COMPARISON of styles in the traditional 
building of different countries reflects the 
influence that climate has had on building 
design. In recent years fashions in design 
have developed that are being applied in 
several countries, often with little regard for 
climatic differences. In some instances this 
has resulted in serious deficiencies in the 
functional behaviour of the building. In 
the very diverse climate of the North Ameri- 
can continent many books on air conditioning 
have appeared. But this latest book does 
little more than simply add another to the 
long list of volumes on this subject. The 
authors intend it to be used as a text book 
by engineering students, professional engin- 
eers and architects. Emphasis, quite rightly, 
has been placed on fundamental problems 
associated with summer and winter comfort, 
but the treatment is mainly qualitative and 
lacks the detail in basic data and methods 
of solution that are sorely needed for evalua- 
ting design loads. This criticism applies 
particularly to the non-steady state in heat 
flow which is fundamental in a design for 
air conditioning. Some useful results of 
research on this particular topic in America, 
and elsewhere, have been published in recent 
years, but the book unfortunately contains 
very little reference to this work. The 
treatment throughout is standard in the 
sense that all the material has appeared 
several times before in a similar form. The 
arrangement perhaps is different but this is 
unimportant. The book is copiously illus- 
trated with diagrams well drawn and clearly 
presented, and at the end of each chapter 
some problems and a useful bibliography 
are given. It can be recommended as an 
introductory text-book. 





Technical Reports 


The Relation Between Dispersion and Moisture 
Content in Paper Insulation (Ref. V/T128). By 
D.C. G. Smith, B.Sc., A.Inst.P. British i 
and Allied Industries Research Association, Thorn- 
croft Manor, Dorking Road, Surrey. 
Price 10s. 6d., postage 4d.—One factor causing 
degradation of electrical equipment is the presence 
of moisture in the dielectric. Work at E.R.A. has 
led to the development of an instrument — 
responds to moisture in insulation. The appara 
measures the dielectric dispersion (i.e. the Sia 
increase in instantaneous capacitance) over the time 
range of 3 to 300 milliseconds. Early work had shown 
that dispersion increases as the moisture concentration 
increases and the present work was undertaken to 
examine the correlation more closely. Since 50 c/s 
loss angle is well established as an index of quality, 
its correlation with dispersion has also been examined, 

One ——o of the dispersion meter appears 
to be in control of the pre-impregnation drying 
process for equipment using paper insulation (c.g 
high-voltage transformers). he the present investiga- 
tion data have also become available enabling a 
correlation to be established between the equilibrium 
moisture content of paper and the water vapour 
pressure of the ambient medium. Although this was 
not a primary objective of the investigation, it is 
included here since it is of interest in connection with 
the drying of unimpregnated paper insulation. 


High-Temperature Aqueous Corrosion of Uranium 
Alloys Containing Minor Amounts of Niobium and 
Zirconium. By J. E. Draley, S. Greenberg and W. E. 
Ruther. Argonne National Laboratory. Office of 
Technical Services, Department of Commerce, 
Washington, 25, D.C., U.S.A. Price 0.35 dollar.— 
Alloys of uranium with niobium are reported to 
resist corrosion well in gas-free distilled water up to 
about 315 deg. Cent. The ailoys must be quenched 
from the y phase to resist corrosion at high tempera- 
tures. Corrosion resistance is lost on over-ageing at 
temperatures as low as 350 deg. Cert. Certain 
moderate ageing treatments improve resistance to 
corrosion in its early stages. Alloys having 3 per 
cent niobium and a little tin are said to show promise. 
The alloys are sensitive to hydrogen content also, and 
ultimate corrosion failure is believed to be due to 
absorption of hydrogen produced by corrosion. 


The Direct Lightning Stroke to a Buried Cable 
(Ref. S/T71). By B. L. Coleman, B.Sc. The British 
Electrical and Allied Industries Research Association, 
Thorncroft Manor, Dorking Road, Leatherhead, 
Surrey. Price 9s., postage 4d.—In a series of 

E. D. Sunde, of the Bell Telephone Laboratories, has 
built up a theory of the lightning stroke to a buried 
wire (counterpoise) or a buried cable. His work deals 
with direct strokes, including those which channel 
through the earth or are deliberately guided to the 
installation, as well as those which do not enter the 
wire or cable, such as cloud to cloud flashes and 
strokes to nearby points of the earth. This report 
is a critical review of the foundations and development 
of the sections dealing with direct strokes to buried 
cables, together with an analysis of the effect of a 
leader stroke on earth breakdown in the vicinity of 
the point struck. 


Short-Time Electrical Breakdown of Solids by 
External Discharges (Ref. L/T352). By K. W. Ogilvie, 
Ph.D. The British Electrical and Allied Industries © 
Research Association, Thorncroft Manor. pee 
Road, Leatherhead, Surrey. Price 12s. 6d., pos 
6d.—Experiments are described showing that ¥ won 
“ Perspex” is subject to disc! in a li at a 
voltage sufficient to cause break i t one 
minute, failure is preceded by the formation of micro- 
scopic channels passing into the material. Evidence 
is given that these are caused by the emission of 
electrons from the material at the surface adjacent to 
the positive electrode. hs of break-" 
downs interrupted within 10 microseconds are shown. 
The results here reported are preliminary to those 
already published in E.R.A. report Ref. L/T310, and 
in L.E.E. Monograph No. 128, 1955. 


Forest Products Research Bulletin No. 40, “ Timbers 
for Flooring.” H.M. Stationery Office, Price 
2s. 6d.—In most cases the main factor in choosing a 
particular timber for a floor is its resistance to abra- 
sion, but this property is not easy to establish. The 
Forest Products Research Laboratory has, for = 
reason, developed an abrasion machine and has 

a number of years carried out fundamental eb 
in the behaviour of wood under abrasive action. The 
bulletin is a comprehensive review of all this work 
and it gives compari between laboratory tests 
and service tests, the factors influencing resistance to 
abrasion, and so on. It includes lists of timbers 
suitable for floors to stand up to pedestrian traffic, 
decorative floors, industrial floors and floors for 
special purposes, such as gymnasia or ballrooms. 
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Coal, Iron and Steel 


The progress made by all sections of the engineering industry continues to be 

dependent to a very great extent on two of this country’s foremost basic industries, 

namely, coal mining and iron and steel making. In a review of the past year, like 

that contained in this and our last two issues, it is appropriate to look at what was 
achieved in 1957 in the coal and iron and steel industries. 


COAL PRODUCTION AND CONSUMPTION 


WELVE months ago the chairman of the 

National Coal Board felt able to say, with 
some confidence, that the coal mining industry 
was entering the new year in better shape than 
at any time since the war. The total output 
of coal in 1956 amounted to just over 
222 million tons and was thus about 500,000 
tons higher than in the preceding year. But 
the increase came from opencast sites ; the 
production of deep-mined coal in 1956 did 
not show any significant improvement until 
the year was ending. Nevertheless, the 
improvement was maintained throughout the 
greater part of last year, though not at the 
rate which had been expected.’ 

The deep-mined production for the fifty- 
two weeks of 1957 amounted to 210,060,000 
tons, or 13,000 tons more than in 1956. 
Opencast coal output in 1957 was 13,580,000 
tons, an increase of 1,500,000 tons on the 
preceding year. Last year’s total output was 
therefore 223,640,000 tons, an increase over 
1956 of 1,630,000 tons. These figures may 
not altogether justify the optimism expressed 
by the National Coal Board at the beginning 
of last year. But the one encouraging aspect 
of them is that, taken over the whole year, the 
output curve went up a little! There was 
one adverse factor in the later months of the 
year which could not be foreseen ; it was 
that in the early autumn, when recovery 
from the effect of annual holidays could 
normally be looked for, the influenza epi- 
demic seriously affected various mining areas 
and led to considerable losses in deep-mined 
tonnage. 

Last year’s comparatively small rise in 
coal output was accompanied by a consider- 
able reduction in inland consumption. The 
figures for 1957 show that in the fifty-two 
weeks ended December 28, inland consump- 
tion was 212,952,000 tons, or 5,000,000 tons 
less than in 1956. Domestic consumption 
last year fell by nearly 2,000,000 tons, and 
industrial requirements—with the exception 
of the electricity industry and coke ovens— 
were also lower. This latter reduction could 
be attributed in part to some slowing down 
of industrial activity, but it must not be over- 
looked that the many efforts made over the 
past few years to bring about the more 
efficient use of coal are meeting with a 
measure of success. There is still too much 
wasteful use of fuel, but the work of organisa- 
tions like the National Industrial Fuel 
Efficiency Service is beginning to bear fruit. 
That organisation has estimated that the 
industrial coal consumption of the United 
Kingdom could be reduced by a further 
7,000,000 to 10,000,000 tons a year by the 
improved operation of existing plant or by 
“ relatively low ” capital expenditure on new 
plant. 

Concurrently with the reduction last year 
in inland coal consumption, the quantity 
taken up in exports and bunker supplies was 
nearly 2,000,000 tons less than in 1956. At 
the same time, coal imports, which for some 
years past have been an increasing strain on 
the country’s financial situation, declined to 
less than 3,000,000 tons last year, compared 
with over 5,000,000 tons in 1956 and over 


11,000,000 tons in 1955. These imports con- 
sisted of large coal, the shortage of which has 
been brought about mainly by the fact that 
power-loaders at the mines have tended to 
break up the coal which they handle. More 
and more improved machines are now com- 
ing into operation, however, and before the 
year ended the Coal Board was able to say that 
further imports from the U.S.A.—mainly 
of large coal—in 1958 were to be stopped. 
At the end of 1957, the stock position was 
more favourable than it had been for years, 
the total distributed and undistributed coal 
stocks amounting to nearly 28,000,000 tons, 
which was 6,000,000 tons more than a year 
ago. The “undistributed” stocks, nearly 
9,000,000 tons, consisted mainly of small coal. 


MANPOWER AND WAGES 


Despite the programme of reconstruction 
which the National Coal Board has in hand 
and with which progress continues to be made, 
coal mining is not one of the country’s 
attractive industries ! For years it has had 
to grapple with the problem of declining, and 
ageing, manpower, and in some recent years 
it has been considerably hampered by a 
manpower shortage. In 1957, there was some 
improvement in this direction, however, and 
at the end of the year the total number of 
wage earners on colliery books was about 
710,000, indicating a, net increase of 7000 
during the year. But the proportion of 
workers at the coal face was smaller, there 
being about 284,000 at the end of the year. 
The comparison between the two years is not 
a good one, for during 1957 the reclassifica- 
tion of faceworkers was continued in an 
attempt to record more accurately the 
number of men on the books by place of 
work. The Coal Board says that “had it 
not been for these corrections, the figure for 
faceworkers would have been 1200 more 
than in 1956." Overall, however, the rate of 
recruitment last year was higher than in 1956. 

Nevertheless, there was anxiety about 
productivity and about absenteeism. Tech- 
nical progress in the mines should be reflected 
by increased productivity, but a high rate of 
absenteeism can, as was said more than once 
last year, “‘ destroy the very basis of the Coal 
Board’s policy.” The average number of 
shifts worked per wage-earner last year 
was 4-61 (a little below the 1956 figure); 
output per manshift at the face, at 3-363 
tons, showed some improvement, and total 
absence percentage was 13-81, compared 
with 12-92 in 1956. The increase in this 
last figure was caused, regrettably, by a rise 
in “ voluntary absence.”” When he addressed 
the Coal Board’s annual summer school at 
the beginning of September, Sir James 
Bowman, chairman of the Board, again 
emphasised the seriousness of irregular 
attendance. The absence rate at that time, 
he said, was such that it was equivalent to an 
increased loss of output of nearly 2,000,000 
tons a year; technical advance, he added, 
could not be expected “ to offset movements 
such as this.” Sir James referred to the 
matter again last week, and intimated that 
there were to be further discussions with the 
National Union of Mineworkers. The 
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Board was striving, he added, to recreate the 
climate in which the industry functioned 
during the early part of last year. The loss 
of deep-mined tohnage through disputes at 
the pits last year was not quite so great as in 
some preceding years, though at 1,680,000 
tons was still of a magnitude that leaves no 
room for complacency about the important 
matter of human relations. 

During last year, there were two significant 
agreements between the National Coal Board 
and the National Union of Mineworkers on 
mining wages and conditions. The first of 
them, announced early in the year, related 
to the removal of disqualification on the 
bonus payment under the five-day week 
arrangement. A condition of the agreement 
was that the union would support the Board’s 
recruitment efforts and would also “ start 
a campaign at once for regular attendance, 
fewer strikes and improved output, and con- 
tinue this activity should any deterioration 
occur in any coalfield.” The second agree- 
ment related to a wage increase of 5 per cent, 
with some additions for certain grades, for 
men in the industry employed on day rates. 
These increases took effect in March. As 
the year ended, it was stated that the National 
Union of Mineworkers was formulating a 
new pay claim for submission to the Board 
and a claim for a forty-hour week awaited 
negotiation. 


CosTs AND PRICES 


In common with other sectors of industry, 
the Coal Board had to face mounting costs 
again last year; it ‘was a situation that led to 
an increase of approximately 8 per cent in 
the inland prices of coal. The increased 
prices dated from July 1, and were expected 
to yield additional revenue of £32,000,000 
in 1957 and £66,000,000 in the present year. 
But six months ago the Board stated that as 
the price increases could be expected to 
produce only a small surplus in 1957, the 
accumulated deficit of £24,000,000 would be 
reduced to a very limited extent. The addi- 
tional revenue would not, therefore, be of 
much assistance in financing capital expendi- 
ture out of profits. 

In the first quarter of last year, the Board 
realised a surplus of £8,800,000, but by the 
end of the second quarter a deficit of 
£7,621,000 had to be reported. A few days 
ago, the results for the third quarter of 1957 
were published. They show that, even with 
the increased selling prices, the deficit on 
the revenue account amounted to £8,147,000. 
The actual loss on the Board’s operations 
during the quarter amounted to £1,531,075 
and the figure quoted as the deficit is arrived 
at on account of the fact that a sum of 
£6,616,000 has to be set aside for the interest 
payable to the Minister of Power. The third 
quarter’s results are, of course, always 
adversely affected by annual holidays, and 
it is reasonable to expect that there was 
some improvement in the last quarter. 


RECONSTRUCTION AND DEVELOPMENT 


We have already made one or two refer- 
ences in this survey to the technical progress 
being achieved in Britain’s coal mining 
industry. The reconstruction and develop- 
ment schemes which the National Coal 
Board is vigorously prosecuting are, for the 
most part, essentially of a long-term nature. 
But some of the benefits to be derived from 
them can now be noticed, and last year pro- 
gress in this important part of the Coal 
Board’s work was maintained. So far as 
the long-term reconstruction programme 
is concerned, the Board said, at the beginning 
of October, that fifty major colliery recon- 
struction schemes had been completed, and 
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that projects of the kind would now “ come to 
fruition with increasing rapidity.” In total, 
collieries at which major schemes had been 
completed, or were nearly complete, produced 
28,000,000 tons last year, an increase of 
6,000,000 tons over 1948. Additionally, 
since vesting date, the Board has put into 
operation 217 new coal-cleaning plants, 
and has forty-three more in various stages 
of planning or construction. The capital 
expenditure on the various projects between 
1947 and the end of 1956 amounted to 
about £558 million, of which £171 million 
was spent on major colliery schemes. The 
amount of the Board’s capital expenditure 
in 1957 was about £100 million, compared 
with £96,000,000 in 1956. 

Some of the reconstruction work carried out 
last year is exemplified on Plates 6, 7 and 8 in 
our issue of January 3. 


IRON AND STEEL 


For the second year in succession, British 
steel production in 1957 did not quite achieve 
the figure estimated, although it was the 
highest ever recorded. At the beginning of 
the year it was thought that steel output 
would be 22,400,000 tons, compared with the 
20,700,000 tons produced in 1956. There 
was capacity available, which included a 
considerable quantity of new plant put into 
production in 1956. Despite some difficulties 
caused by fuel oil cuts in the early months of 
last year crude steel production in 1957 got 
off to a good start and kept steadily ahead 
of the 1956 output. There was some loss of 
production on account of the strike of 
engineering workers at the beginning of 
April, but that did not materially affect the 
year’s results. 

The British Iron and Steel Federation’s 
assessment of the situation is that, even 
before the credit squeeze was tightened and 
the Bank Rate increased in September, there 
had been some decline in home steel con- 
sumption. In the first half of last year, home 
steel usage, at about 6,900,000 tons, was 
approximately 300,000 tons less than in the 
comparable period of 1956. From the middle 
of the year, however, general industrial pro- 
duction began to rise, a factor which was 
reflected in an increase in steel consumption 
from mid-summer onwards ; steel usage in 
the third quarter of the year, provisionally 
assessed at 3,136,000 tons, was 3 per cent 
higher than in the corresponding quarter of 
1956. But the slight reduction in steel con- 
sumption in the earlier part of last year led 
to consumers and merchants adding to their 
stocks. As the months went by, however, 
the rate of stock accumulation fell. It was 
in the last quarter of the year that steel output 
declined slightly. In that period the demand 
for tinplate weakened and most of the remain- 
ing tinplate hand mills in South Wales were 
closed. There was also some running down 
of producers’ stocks, and some tendency on 
the part of users, especially users of light 
sections to reduce their commitments. The 
final figures for the year, issued a few days 
ago by the Iron and Steel Board, show 
that crude steel production in 1957 was 
21,700,000 tons, which was 500,000 tons 
less than had been expected, but 1,000,000 
tons more than the quantity produced in 1956. 

It ought to be added that, although the 
weakening of demand meant that the rate 
of increase of steel output was not as high 
over the whole of 1957, as the industry was 
in a position to achieve, production in the 
first three-quarters of the year was a record. 
In that period, tinplate production increased 
by 24 per cent over 1956, and the output of 
plates, other heavy rolled products and tubes 
and fittings increased by 94 per cent each. 
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Only the output of hot finished, light rolled 
products showed a fall and that was less than 
2 per cent. 

There were no serious difficulties last year 
over raw materials for iron and steel making. 
In the first nine months, home ore production 
amounted to 12,878,000 tons, an increase of 
6-8 per cent compared with the correspond- 
ing period of 1956; iron ore imports, at 
11,850,000 tons, were 10-4 per cent bigger. 
Pig iron output last year amounted to 
14,300,000 tons. This output was obtained 
from a smaller number of furnaces in blast, 
there having been ninety-eight last year, 
compared with 100 in 1956. More scrap from 
home sources became available last year 
largely owing to the disposal of material by 
the Services, and this, in turn, permitted a 
marked reduction in scrap imports. Stocks 
of pig iron, scrap, ingots and semis all 
increased as the year proceeded. 


IMPORTS AND EXPORTS 


As users found it somewhat easier last 
year to obtain home-produced steel, imports 
were considerably reduced. In 1956, steel 
imports amounted to 1,770,000 ingot tons, 
but last year they probably did not exceed 
900,000 tons. Correspondingly, steel exports 
rose last year to about 4,000,000 ingot 
tons, compared with 3,300,000 tons in 1956. 

With steel imports declining and steel 
exports rising, net exports of finished steel 
increased from 900,000 ingot tons in the 
first nine months of 1956 to 2,200,000 tons 
in the comparable period of last year. In 
directing attention to these facts, the British 
Iron and Steel Federation makes the comment 
that taking steel and its main raw materials 
together, the new pattern contributed 
£56,500,000 towards the improvement in 
Britain’s balance of trade over the first three- 
quarters of 1957, without taking account 
of the higher value of indirect steel exports. 
This, the Federation adds, is “‘ an impressive 
practical example of the healthy effect on 
the balance of trade of a reduction in 
inflationary pressures at home.” 


IRON AND STEEL PRICES 


In the early part of last year, there were 
some minor changes in the prices of a few 
steel products; they were a consequence 
of the revision of the steel price structure 
which has been made, in stages, by the Iron 
and Steel Board. 

The principal price changes last year 
were made at the end of July. They meant 
an increase averaging about 74 per cent 
over the whole range of iron and steel 
products. When announcing the changes, 
the Iron and Steel Board explained that the 
price increases derived in the main from the 
succession of higher costs with which the 
industry had been faced. The Board took 
the view that it would not be possible for 
the industry to carry the burden represented 
by these increased costs and at the same 
time support its modernisation and expansion 
programme. In this connection, the Board 
considered it necessary to increase the allow- 
ance for depreciation and obsolescence of 
fixed assets in the light of technical changes. 
Despite this 74 per cent increase, however, 
prices in the United Kingdom for products of 
open hearth quality steel continued generally 
to be below those for products of similar 
quality in the other main steel producing 
countries, and substantially lower in the 
case of plates, sheets and tinplate. But in 
some European countries, the prices of 
products of basic Bessemer quality steel 
became lower than those of open hearth 
quality made here. 
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IRON AND STEEL DEVELOPMENT PLAN 


In Plates 2 and 3 in our issue of January 10, 
we illustrated some of the developments in the 
British iron and steel industry which were 
in progress or reached completion last year. 
The new plant commissioned during 1957 
included 363 coke ovens, sinter plant with 
an annual capacity of over 1,500,000 tons, 
three blast-furnaces, six open hearth furnaces, 
one Bessemer converter, two small electric 
furnaces, a medium section mill, a four 
stand billet mill, and universal beam mill 
(at Lackenby), as well as a medium width 
hot strip mill, a rod and bar mill and an 
extension to a heavy plate mill. 

During the summer, the Iron and Steel 
Board submitted to the Minister of Power 
its second special report entitled Develop- 
ment in the Iron and Steel Industry. + This 
report is based on the possibility of steel 
demand rising to 30,000,000 ingot tons by 
1962. As there is always a flow of re-usable 
steel available for reprocessing, and as it 
is thought that there will normally be some 
imports of special steels, the Board con- 
siders that the steel industry should aim 
at a productive capacity of 29,000,000 ingot 
tons annually by 1962. Development pro- 
posals already approved, or still under 
discussion at the end of last year, would 
provide that capacity, although it cannot 
be said with certainty that it will all be 
complete by 1962. One matter raised in the 
report is concerned with the construction 
of a new hot strip mill with the comple- 
mentary iron and steel plant and cold rolling 
facilities for manufacturing sheet and tin- 
plate. The industry and the Board are in 
accord as to the need for such plant “ at 
some stage’ but last year there continued to 
be some “ divergence of view” as to when 
the development should be undertaken. 

The development projects approved by 
the Iron and Steel Board envisaged a capital 
expenditure by the industry, in the five 
years 1957 to 1961, of about £350 million 
Further projects which were being considered 
last year, together with minor schemes 
which do not need the Board’s consent, 
could bring that figure up to about £500 
million. 


CONCLUSION 


In considering the iron and steel industry 
it seems that the total supply and disposal 
of steel in 1957 was much the same as in 
1956. Home steel consumption may well 
have amounted to 18,500,000 tons last 


year, and exports, as already stated, 
totalled 4,000,000 tons. Allowing an addi- 
tion of 200,000 tons to stocks, the 


British Iron and Steel Federation suggests 
that the total disposal of steel last 
year was 22,700,000 tons, or 200,000 tons 
more than in 1956. 

At the end of 1957 it was by no means 
easy to assess the British iron and steel 
industry’s outlook for the present year. 
Amidst present uncertainties, the Federa- 
tion says, the best forecast which can be 
made is that, although steel output should 
somewhat exceed last year’s level of 21,700,000 
tons, demand is likely to hold production 
** well below the level of 23,500,000 ingot 
tons for which the industry will have the 
capacity available.” This year may see 
some decline in steel demand from home 
sources, but the British steel industry expects 
to be able to increase its exports still, 
Account has to be taken of the effect of 
the European Free Trade Area. As negotia- 
tions on this subject progress, a detailed 
review of the possible level of steel demand 
in the 1960s will become essential. 
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Shipbuilding and Marine Engineering 
in 1957 


No. IlIl—{ Concluded from page 60, January 10) 


N our issues of January 3 and 10, we 
included illustrations of some of the out- 
standing ships delivered in 1957, and we 
conclude our annual review with descrip- 
tions of a number of vessels which serve to 
illustrate the many designs and varied 


Ltd., delivered the first three of a second 
group of six ships, ordered by the Andrew 
Weir Shipping and Trading Company, Ltd., 
the ‘“ Cloverbank,” ‘Crestbank” and 
** Carronbank.” The ships have the follow- 
ing dimensions: length between perpendi- 





and Sons, 
** Changuinola’’ for Elders and Fyffes, Ltd., and the main dimensions are: length between perpendiculars, 


; depth, 35ft. 
and one 400kW 


; There is accommodation for twelve passengers, and the four 
by eight 5-ton derricks. Electrical requirements are met by two 450kW geared 
diesel-driven generator. The propulsion machinery consists of a single set 


turbo-generators 
of two-cylinder, double-reduction geared turbines, of 8300 s.h.p. at 120 propeller r.p.m., taking steam at 500 Ib 
per square inch and 790 deg. Fah. from Babcock and Wilcox boilers 


purpose of the ships constructed in British 
shipyards. 


CARGO PASSENGER AND CARGO SHIPS 


During the year the Blythswood Ship- 
building Company, Ltd., completed several 
large cargo ships including the ‘ North 
Empress,” for Panamanian owners, which 
carries a deadweight of 15,200 tons in six 
holds on a closed shelter deck draught of 
31ft Ofin. The cargo is handled by one 
50-ton, one 25-ton and twelve 10-ton derricks, 
and the ship has a length of 485ft by 67ft 
6in beam by 41ft 10in depth to upper deck. 
A Scott-Doxford opposed-piston diaphragm 
engine, burning heavy fuel, powers the ship 
and develops 7200 b.h.p. and gave the ship 
a speed of 174 knots on trial. 

From its Belfast yard Harland and Wolff, 


14,600 tons deadweight ore carrier 
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culars 450ft, breadth moulded 62ft 6in, 
depth moulded 38ft 6in, and gross tonnage 
6450. There are two complete steel decks 
and eight watertight bulkheads and five 
main cargo holds served by one 25-ton, 
two 10-ton, twelve 5-ton and two 3-ton 
derricks operated by electric winches. Elec- 
trical power is supplied by three 175kW 
diesel-driven generators and power for 
propulsion is developed by a Harland and 
Wolff two-stroke, single-acting, opposed- 
piston engine having six cylinders of 620mm 
bore by 1870mm combined stroke. The Bank 
Line,Ltd., also took delivery of three ships from 
William Doxford and Sons (Shipbuilders), 
Ltd., the ‘ Firbank,” “ Riverbank” and 
“‘ Northbank.” All are powered by Doxford 
opposed-piston oil engines, the first two 
having units with four cylinders of 700mm 
diameter and giving 4800 b.h.p., and the third 
having an engine with six cylinders of 670mm 
diameter and developing 6180 b.h.p. The 
ships have a length between perpendiculars 
of 450ft by 62ft beam and the “ Firbank ” 
and “ Riverbank” carry a deadweight of 
10,410 tons as open shelter deck ships, while 
the ‘ Northbank ” is constructed to trade 
as an open or closed shelter deck ship. 
Among the ships completed by the Burnt- 
island Shipbuilding Company, Ltd., was the 
** Sunvictor’’ for Norwegian owners and 
chartered to carry bauxite from British 
Guiana to Port Alfred, Quebec. A dead- 
weight of 12,950 tons is carried in five 
holds served by 5-ton derricks and three 
“Bipod”’ masts and the length between 
perpendiculars is 450ft, the breadth 62ft 11in, 
the depth moulded 38ft 6in and the draught 
29ft 14in. Accommodation is provided for 
ten passengers and the ship is propelled 
by a two-cylinder arrangement of impulse- 





Cargo ship ‘‘ Koraki,’”’ of 5300 tons deadweight 





“ Trinculo ” 





reaction turbines which develop 5000 s.h.p. 
at 115 propeller r.p.m. and take steam at 
475 lb per square inch and 760 deg. Fah. 
from two water-tube boilers. 

Two ships were constructed at the Neptune 
Works of Swan, Hunter and Wigham 
Richardson, Ltd., for the Palm Line, Ltd., 
the “ Elmira Palm ”’ and the “‘ Katsina Palm.” 
The former is an open shelter deck ship 
having a length between perpendiculars of 
425ft by 60ft breadth moulded by 35ft 3in 
depth moulded to shelter deck, and carries 
a deadweight of 8000 tons on 23ft Sin mean 
draught. The derrick complement includes 
one to lift 40 tons and serves five cargo holds. 
Propulsion is by a_ four-cylinder Swan, 
Hunter-Doxford diaphragm oil engine devel- 
oping 4500 b.h.p. at 118 r.p.m. The second 
ship has a deadweight capacity of 11,350 tons 
on 26ft 6in mean draught, and the following 
dimensions: length between perpendiculars 
469ft, breadth moulded 62ft 6in and depth 
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Coastal tanker ‘‘ Esso Brixham,’ for Esso Petroleum Company, Ltd. 


moulded to shelter deck 35ft 9in. A com- 
plement of nineteen derricks, including one 
to lift 50 tons, serves the five holds and the ship 
is propelled by a Swan, Hunter-Doxford 
oil engine, arranged to burn boiler oil, 
having five cylinders of 670mm diameter 
by 2320mm combined stroke, and designed 
to develop 5600 b.h.p. at 117 r.p.m. At 
the Wallsend Shipyard of the same builders, 
there was completed the motorship “ City 
of Guildford” for Ellerman Lines, Ltd. 
The ship has a service speed of 144 knots 
and is powered by a Clark-Sulzer single- 
acting, two-stroke engine having eight cyl- 
inders of 720mm diameter by 1250mm stroke 
and developing 5040 b.h.p. at 121 r.p.m. 
The dimensions of the ship are:—length 
between perpendiculars 405ft, breadth 
moulded 59ft, depth moulded 36ft Qin, 
draught 24ft 6in and deadweight 7760 tons. 


The Bolton Steam Shipping Company, 
Ltd., took delivery of the cargo ship “ Ruys- 
dael”’ from Smith’s Dock, Ltd.: the ship 
has a deadweight capacity of 10,266 tons on 
26ft 7}in draught and a length between 
perpendiculars of 435ft by 60ft 3in beam 
by 38ft 9in depth. A service speed of 134 
knots is maintained by a_ four-cylinder 
Hawthorn-Doxford oil engine of 4450 b.h.p. 
at 115 r.p.m. Two Scotch boilers supply 
steam for the deck machinery and the cargo 
in the five holds is handled by ten 5-ton 
derricks and three “* Bipod ”’ masts. 

A bulk sugar carrier, the “‘ Sugar Pro- 
ducer,” was built by Hall Russell and Co., 
Ltd., for Silvertown Services Shipping, Ltd., 
and has a deadweight of 6550 tons. The ship 
has a length between perpendiculars of 370ft, 
a breadth moulded of 53ft, a depth moulded 
of 28ft, and four holds suitable for grab dis- 
charge. Propulsion is by a Clark-Sulzer 
six-cylinder, single-acting diesel engine of 
3000 b.h.p. at 150 r.p.m., which is located aft. 
Among the smaller cargo ships built during 


the year was the “ Koraki,”’ delivered by 
Alexander Stephen and Sons, Ltd., to the 
Union Steam Ship Company of New Zealand, 
Ltd. The vessel, seen in our illustration, 
measures 325ft in length by Sift in breadth 
by 26ft in depth, and has been designed to 
carry a deadweight of 5300 tons. There are 
three hatchways served by twelve derricks 
and electric winches, and fitted with 
MacGregor steel hatch covers, and the 
propelling machinery consists of a Stephen- 
Sulzer single-acting diesel engine having six 
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cargo is handled by eight 5-ton derricks 
operated by electric-hydraulic winches. 


OrE CARRIERS AND OIL TANKERS 


The 14,600 tons deadweight ore carrier 
“ Trinculo,” illustrated herewith, was built 
at the Wallsend yard of Swan, Hunter and 
Wigham Richardson, Ltd., for the Bowring 
Steamship Company, Ltd., and the service 
speed is 134 knots. There are four centre 
line holds, fitted with MacGregor hatch 
covers, to take the iron ore, and wing ballast 
tanks, and the ship is constructed on the 
longitudinal framing system. The main 
particulars are : length between perpendicu- 
lars 480ft, breadth 69ft, depth 38ft 3in, 
summer draught 27ft 6sin, and the ship 
is powered by a four-cylinder Wailsend- 
Doxford opposed-piston engine developing 
a maximum of 4350 b.h.p. at 115 r.p.m., and 
burning boiler oil. Two multi-tubular Scotch 
boilers supply steam for auxiliaries. We also 
illustrate another ore carrier which was con- 
structed at Govan by Harland and Wolff, 
Ltd., for the Hindustan Steam Shipping 
Company, Ltd., and carries a deadweight of 
15,800 tons in two large holds, each having 
three hatches. A service speed of 114 knots 
is maintained by Harland and Wolff single- 
acting, two-stroke, opposed-piston engine, 
having four cylinders of 620mm diameter by 
1870mm combined stroke. The ship has the 
following dimensions : 485ft length between 





Ore carrier ‘* Afghanistan,’’ of 15,000 tons deadweight 


cylinders of 600mm diameter by 1040mm 
stroke and developing 2410 b.h.p. at 128 
r.p.m., and an overload power of 3000 b.h.p. 
at 150 r.p.m. Henry Robb, Ltd., completed. 
the cargo ship “‘ Tennyson” for the Chine 
Shipping Company, Ltd., and the ship, 
which has the machinery aft, is propelled at 
11 knots by a five-cylinder Sulzer diesel engine 
of 2000 b.h.p. at 155 r.p.m. A deadweight 
of 5500 tons is carried on a mean draught of 
21ft 10in and 335ft length between per- 
pendiculars, SOft breadth moulded and 
26ft 6in depth moulded. There are two holds 
of 244,000 cubic feet total capacity, and the 





Turbine-driven oil tanker ‘‘ British Courage,’’ of 32,000 tons deadweight, for B.P. Tanker Company, Ltd. 


perpendiculars, 68ft 9in breadth, and 36ft 
3in depth. 

Among the tankers which joined the fleet 
of the B.P. Tanker Company, Ltd., was the 
“* British Courage,” seen in our illustration, 
built by Hawthorn Leslie (Shipbuilders), Ltd., 
of 32,000 tons deadweight capacity on the 
following dimensions : length overall 680ft, - 
breadth 86ft and depth 48ft. There are 
thirty cargo oil tanks, several of which have 
cathodic protection, and three turbine-driven 
cargo pumps. Electric power is developed 
by two 600kW, 440V, 60 c/s B.T.H. geared 
turbo-alternators, one 150kW diesel-driven 
alternator and one 75kW_ steam-driven 
alternator. The main machinery consists 
of a set of double-reduction geared turbines, 
of Pametrada design, having one impulse h.p. 
and one impulse reaction |.p. cylinders, and 
developing 15,500 normal s.h.p. at 112 pro- 
peller r.p.m., and 22,500 emergency s.h.p. at 
126 r.p.m. Two Babcock and Wilcox select- 
able superheat boilers supply steam at 600 Ib 
per square inch and 850 deg. Fah, The 
“ British Valour,” of similar size, was built 
at Wallsend by Swan, Hunter and Wigham 
Richardson, Ltd., and engined by the Wall- 
send Slipway and Engineering Company, 
Ltd., to give a loaded service speed of 154 
knots. 

The Furness Shipbuilding Company, Ltd., 
completed several tankers, including the 
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Coaster ‘‘ Konini,’’ for the Union Steam Ship Company of New Zealand, Ltd. 


“ Alan Evelyn” and “ Arabian Gulf,” both 
of over 31,000 tons deadweight, and the 
* London Tradition,” of 24,950 tons dead- 
weight. The latter vessel was delivered to 
London and Overseas Freighters, Ltd., and 
has a length between perpendiculars of 
560ft by 80ft beam by 42ft 3in depth and 
32ft 44in draught. Three 1000-tons-per-hour 
turbine-driven centrifugal pumps handle the 
cargo oil, which is carried in twenty-seven 
compartments, and there are three 150-tons- 
per-hour vertical steam stripping pumps. 
Two 325kW, turbine-driven generators and 
one 100kW diesel-driven generator meet the 
electrical demands, and the ship is propelled 
by a set of Richardsons, Westgarth’s double- 
reduction geared turbines. Steam is provided 
at 450 Ib per square inch and 750 deg. Fah. 
by two Foster-Wheeler ““D” water-tube 
boilers, and the machinery develops 7300 
service s.h.p. at 100 propeller r.p.m. 

During the year Shell Tankers, Ltd., took 
delivery of a number of oil tankers, and among 
those of the general-purpose size were the 
sister ships “‘Haminella” and “ Hanetia,” 
built by Smith’s Dock Company, Ltd. Both 
ships carry a deadweight of 18,200 tons on a 
draught of 29ft 9}in and the following dimen- 
sions ; 530ft length between perpendiculars, 
69ft 3in breadth, and 39ft depth. The thirty- 
three cargo oil compartments are served by 
four 400-tons-per-hour turbine-driven cargo 
pumps and two stripping pumps, and elec- 
trical power is supplied by two 550kW turbo- 
alternators and one 200kW diesel-driven 
alternator. A service speed of 144 knots 
is maintained by a set of Hawthorn Leslie 


Non-propelied dipper dredge “* Pera I ”’ 


two-casing, double-reduction geared turbines 
taking steam at 500 1b per square inch and 
800 deg. Fah. from two Foster-Wheeler 
“D ” boilers. 

At the lower end of the tonnage scale 
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diesel-driven cargo pumps and the main 
dimensions are as follows: length between 
perpendiculars 180ft, breadth 33ft and 
depth 13ft 6in. The ship, seen on trials in 
our illustration, has hydraulically operated 
deck machinery and is powered by an 
English Electric 8 SRKM_ turbo-charged 
diesel engine driving through an oil operated 
reverse reduction gearbox. The engine has 
a service rating of 657 b.h.p. at 675 r.p.m., 
corresponding to 225 propeller r.p.m. 


SMALLER CRAFT 


For New Zealand coastal trading Henry 
Robb, Ltd., built the “ Konini” for the 
Union Steam Ship Company of New Zealand, 
Ltd., and the ship, illustrated on this page, 
has a length between perpendiculars of 250ft 
by 41ft 6in breadth moulded by 17ft 9in 
depth moulded. The deadweight capacity 
is 2100 tons on 16ft mean draught, and the 
cargo is carried in four holds of 106,000 
cubic feet total capacity and worked by 
eight 5-ton derricks operated by electric 
winches. Propulsive power is developed 
by a five-cylinder Clark-Sulzer TPD.48. 
two-stroke engine rated at 1500 b.h.p. at 
225 r.p.m. The “ Glen Sannox,” built by 





Grab hopper dredger ‘‘ Mersey No. 40,’’ for the Mersey Docks and Harbour Board 


was the coastal tanker “ Esso Brixham,” 
of 1070 tons deadweight capacity, built by 
Philip and Son, Ltd., for the Esso Petroleum 
Company, Ltd. This ship has four 
pairs of tanks and two 253-tons-per-hour 








the Ailsa Shipbuilding Company, Ltd., was 
added to the fleet of the Caledonian Steam 
Packet Company, Ltd., for service on the 
Clyde, and the ship, which has a length 
between perpendiculars of 238ft by 44ft 
breadth by 13ft depth, can carry 1000 
passengers, 40 cars and 40 tons of cargo 
in containers. The cars are handled by a 
hydraulic lift and twin turntables: the 
propelling machinery consists of two Sulzer 
8MD.42 diesel engines having eight cylinders 
of 420mm diameter by 500mm stroke, and 
each have a service rating of 2200 b.h.p. 
at 360 r.p.m., to give a service speed of 
17 knots. 

Goole Shipbuilding and Repairing Com- 
pany, Ltd., completed the passenger and cargo 
ship “ Darwin” for the Montevideo to 
Port Stanley service of the Falkland Islands 
Company, Ltd. Accommodation is pro- 
vided for 36 passengers and the capacity 
of the three holds is 40,000 cubic feet (bale), 
and the dimensions are: length between 
perpendiculars 220ft, breadth 40ft, depth 
17ft 6in, draught loaded 13ft 6in, and dead- 
weight 1090 tons. Charles D. Holmes and 
Co., Ltd., supplied the main machinery, 
which consists of a triple expansion engine 
having cylinders of 17in, 274in and 45in 
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Motor trawler ‘* Boston Vanguard,’’ for Boston Deep Sea Fisheries, Ltd. 


diameter by 30in stroke and developing 
1150 i.h.p. at 125 r.p.m. when supplied with 
steam at 200 lb per square inch by two cylin- 
drical boilers. The same builders also 
delivered the collier ‘“‘ Corbeach ” to William 
Cory and Son, Ltd. — this ship was designed 
to carry 2760 tons deadweight on 258ft 
length by 39ft 3in breadth by 19ft depth to 
upper deck. There are four hopper sided 
holds, with MacGregor hatch covers, and a 
trial speed of 114 knots was provided by 
the British Polar single-acting, two-stroke, 
M.48.M. diesel engine which has eight cylin- 
ders of 340mm diameter by 570mm stroke, 
and develops 1050 b.h.p. at 205 r.p.m. 
The same owners also took delivery of the 
4600 tons deadweight collier ‘* Corsea ” 
built by Hall, Russell and Co., Ltd., 
and powered by a six-cylinder Clark-Sulzer, 
single-acting, two-stroke trunk piston engine 
rated at 1300 b.h.p. at 162 r.p.m. in service. 
Lobnitz and Co., Ltd., completed the 
large grab hopper dredger ‘* Mersey No. 
40” to the order of the Mersey Docks 
and Harbour Board. This dredger, illustrated 
herewith, has a hopper capacity of 2000 tons 
and is equipped with four Priestman, fixed 
jib, electrically driven grab dredging cranes 
which have a bucket capacity of 85 cubic 
feet, a working radius of 20ft and a working 
depth of 55ft below water. Each crane 
has a 99 h.p. hoisting motor, giving the 
loaded bucket a hoisting speed of 180ft per 
minute, and a 30 h.p. slewing motor, and 
on trial the hopper was filled in under two 
hours. The six hopper doors are controlled 
by hydraulic rams designed for a working 
pressure of 10001b per square inch. The main 
dimensions of the dredge are: length between 
perpendiculars 250ft, breadth moulded 
46ft, depth moulded 19ft, mean draught 
loaded 15ft and load displacement 3675 tons. 
A loaded service speed of 12 knots is main- 
tained by two Ruston and Hornsby non- 
reversing, pressure charged diesel engines, 
each rated at 1170 b.h.p. at 370 r.p.m., 
driving through scoop controlled fluid fly- 
wheels and M.W.D. oil operated 3 to 1 
reduction gearboxes. The same builders 
also delivered the non-propelled diesel-elec- 
tric dipper dredge “ Pera I,” which can be 
seen in our illustration, built to the order 
of Pellonraivans OY for work in Finland 
inside the Arctic Circle. The hull, of 
welded construction, measures 90ft in 
length by 36ft in breadth by 9ft in depth, 
and the accommodation provided has been 
designed so that it is suitable for the extreme 
climatic conditions in which the craft will 
operate. Power is provided by a diesel- 
electric installation consisting of a Mirrlees 
engine driving, in tandem, a Ward-Leonard 
generator, for supplying power to the main 


dredging unit, and a d.c generator for power- 
ing the auxiliaries. 

Among the many trawlers which joined the 
various fishing fleets was the diesel-electric 
“Cape Trafalgar,” built by Cook, Welton 
and Gemmell, Ltd., for Hudson Brothers 
Trawlers, Ltd. The ship has a length between 
perpendiculars of 185ft by 33ft 6in beam by 
16ft 9in depth, and a bulbous bow: itis designed 
for fishing on the starboard side only. The 
fish room, which has a capacity of 17,200 
cubic feet, is subdivided into twelve pounds, 
and the trawl winch is driven by a 300 h.p. 
electric motor. Power for propulsion and 
operation of the trawl winch is provided by 
four Mirrlees ‘“ JLSM8” turbo-charged, 
single-acting, four-stroke, uni-directional 
diesel engines, having eight cylinders of 93in 
bore by 124in stroke, and a continuous rating 
of 600 b.h.p. at 600 r.p.m. Each engine is 
coupled to a Metropolitan-Vickers 330kW, 
330V generator, and there is a 6SkW, 230V 
auxiliary generator driven in tandem through 
a Holset flexible coupling. For propelling 
purposes there is a double-armature motor 
capable of developing continuously 1500 
s.h.p. at 175 r.p.m. 

A trawler of smaller size was built by 
Vosper, Ltd., for Boston Deep Sea Fisheries, 
Ltd., and this vessel, of which we reproduce a 
photograph, has an overall length of 126ft 6in, 
a breadth of 25ft, and a depth of 12ft 9in. Of 
all-welded construction, the trawler was 
designed for fishing in middle waters and has 
a fishhold of 6750 cubic feet capacity and a 
trawl winch, driven by a 115 h.p. motor, 
having a barrel capacity of 650 fathoms of 
23in warp. Power for the winch is supplied 
by a 95kW diesel-driven generator, and the 
main propelling machinery is a Mirrlees 
** K.S.C.0.M.6 ” turbo-charged diesel engine 
rated at 675 b.h.p. at 250 r.p.m. 

For service on the Clyde, James Lamont 
and Co., Ltd., built the tug “* Wrestler ”’ to 
the order of Steel and Bennie, Ltd. The 
ship has a length between perpendiculars of 
114ft, a breadth of 28ft, a depth of 12ft 9in; 
on test it exerted a bollard pull of 134 tons. 
Propulsion is by a Widdop G.M.B. two- 
stroke diesel engine having eight cylinders of 
12-5in diameter by 18-5in stroke and rated 
to develop 1064 b.h.p. at 330 r.p.m. W.H. J. 
Alexander, Ltd., took delivery of the tug 
“Sun XX,” which was constructed by Philip 
and Son, Ltd., and the principal particulars 
are: length between perpendiculars 100ft, 
breadth 25ft 6in, depth 12ft 8in, and displace- 
ment 394 tons. We reproduce a photograph 
of the tug, which complies with the Ministry 
of Transport regulations for carrying 100 
deck passengers down river to Tilbury or 
sixty-five to the Southend anchorage. A 
static pull of 15} tons has been achieved: 


Motor tug “‘ Sun XX” for W. H. J. Alexander, Ltd. 


the ship is propelled by a six-cylinder 
pressure-charged Ruston and Hornsby 
“6VLBXM ” direct-injection engine of 15in 
bore by 20in stroke, developing a makxi- 
mum of 1210 b.h.p. at 375 r.p.m., with 
a Hindmarch-Modern Wheel Drive oil- 
operated gearbox giving a 3 to 1 reduction 
ratio. A smaller tug, also for service on the 
Thames, was the “ Arthur,” which has a 
**Hydroconic”’ form and was built by T. 
Mitchison, Ltd., for Samuel Williams and 
Sons, Ltd. The length between perpendiculars 
is 66ft, the breadth 18ft 3in, depth 9ft 6in, and 
the ship, which is used for barge towing, was 
designed for optimum performance at a 
towing speed of 4 knots. For propulsion 
purposes there are two National “ R4AM6” 
six-cylinder, four-stoke, direct-injection 
engines, of 9in bore by 12in stroke, which 
drive a single propeller through “ Fluidrive ” 
couplings and a Hindmarch-Modern Wheel 
Drive reverse/reduction gearbox to give 
460 s.h.p. at 250 r.p.m. On trial a bollard 
pull of over 7 tons was recorded, while a 
free-running speed of 9-47 knots’ was 
achieved. 





British Standards Institution 


All British Standard Specifications can be obtained ag a4 
Sales Department of the inetioution at 2, Park Street, London, W. 


CADMIUM ANODES AND CADMIUM OXIDE 
FOR ELECTROPLATING 

No. 2868 :1957. Price 3s. This is the latest 
addition to the series of ten standards dealing with 
electroplating. Its first part specifies requirements 
for the chemical composition of cadmium anodes ; 
but since it is impossible to determine the impurities 
in cadmium by chemical method, it is required that a 
spectrographic method be used. The second part 
specifies chemical composition, nog A on ignition, and 
insoluble material and impurities. Here again, 
spectrographic methods are laid down for the deter- 
mination of im ——— 

The standard recommends that, wherever possible, 
British Standard laboratory glassware should be used 
when carrying out the tests. 


FILLER RODS AND WIRES FOR GAS WELDING 


No. 1453 : 1957. Price 6s. This standard forms 
part of a comprehensive range of publications covering 
filler rods and wires, being a revision which brings 
up to date the 1952 edition and the subsequent 
amendments to it, whilst B.S, 2901 is a new standard. 
In these two companion publications there are first 
given general requirements, followed by a section 
ro requirements. These specific requirements 

roken down first into “ groups” of rods and 
wise, and then into individual specifications. 
Appendices contain test requirements and some notes 
on welding aluminium-magnesium and aluminium- 
magnesium silicon alloys 

B.S. 1453 deals with steel filler rods and wires, 
cast iron filler rods, copper and copper alloy filler rods, 
and wires, magnesium alloy filler rods and wires, and 
aluminium and aluminium alloy filler rods and wires. 
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Reversible Pump-Turbine 


Although improvements in the design and construction of water turbines have 
been made continuously, the basic types in use—Kaplan, Francis and Pelton— 
have been standardised since the introduction of the Kaplan turbine over forty 
years ago. Similarly, in pumped storage schemes, centrifugal pumps, generally 
arranged in a turbine/pump/motor-generator set, are almost invariably used. 
Here we show a major innovation, comparable with the introduction of the Kaplan 
turbine, namely, the feathering Francis or Deriaz machine. 

The mixed-fiow principle of the Francis turbine is adopted and the blades can 
be adjusted, as in a Kaplan turbine, but the axes of the blades are inclined at an 
angle to the centre line of the turbine shaft. The blades can be closed against 
each other, as in the lower view, over their full depth, to form a closed cone. 
Hence, the machine can be run up to speed, preparatory to pumping, in this closed 
position with the machine chamber filled with water. Operation as either 
a pump or a turbine, by reversing the direction of rotation, is practicable, and a 
flat efficiency curve over a substantial range of heads is achieved. Simplicity 
in operation is claimed as an additional virtue, and gate apparatus is obviated. 

Three of these pump/turbines, each of 45,000/52,500 h.p. (turbine/pump) and a 
head range of S5ft to 90ft, have been brought into use at the Sir Adam Beck- 
Niagara scheme in Ontario. We illustrate (right) a machine on test at the makers’ 
works, and (below) installation in progress. This machine was developed by 
the English Electric Company, Ltd., and manufactured by that company’s 
Canadian associate. Fuller descriptions: ‘‘ The Engineer,”’ July 6, 1956, 
page 13, for the turbine, and October 1, 1954, for the Niagara scheme, 

The runner of each of the machines at Niagara (there will eventually be six) 
is 21ft in diameter, and has blades of cast steel, protected with stainless steel 
at the edges. The stainless steel envelope surrounding the runner is spherical, 
as is part of the runner hub. The blade mechanism is analogous to a Kaplan 
turbine, but the oil pressure servo-motor is quite different. The diffuser (speed 
ring) is conical, and the speed ring/spiral casing assembly is complicated, and 
was subjected to model tests to ascertain the stress distribution. It is hoped to 
develop this class of machine for heads up to the order of 800ft eventually, but 

a range of up to 300ft/400ft is more immediately sought 
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Stabiliser for Small Ships 


A= IVATED fin stabilisation of large ships is 
now well established, but seldom has it been 
attempted to stabilise small ships below 1000 tons 
displacement, mainly due to the difficulties 
caused by the restrictions of the space available. 

Saunders-Roe (Anglesey), Ltd., has co-opera- 
ted with William Denny and Brothers, Ltd., 
and Brown Brothers and Co., Ltd., in an 


due to finshaft journal loads. Movement of the 
fin is obtained by coupling a double-acting 
hydraulic ram to lever F. 

As in all Denny/Brown designs, the fin is in 
two parts, i.e. the main fin and tail fin. The 
main fin is oscillated through a total of 40 deg., 
while the tail fin automatically travels through a 
total of 100 deg. due to a simple shackle device 
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endeavour to market a range of units readily 
adaptable to a wide variety of small ships. The 
research teams of these tirms have produced a 
design which achieves this aim and which is now 
the subject of international patents. In this 
development, Muirhead and Co., Ltd., has 
co-operated in the design of gyroscopic control 
unit. 

Considerable interest has been evinced, both 
at home and abroad, and the British Admiralty 
is having an inshore minesweeper fitted with a 
set of stabilising gear, while the advantages of 
the gear are being studied by other navies. 

The Saunders-Roe design uses the Denny- 
Brown activated fin principle and direct retract- 
ability, both of which have been well proven. 
The structural and mechanical details of the new 
design ensure simplicity, compactness and ready 
facility for production on a standardised basis. 
The system consists of : port and starboard units, 
which include fins, finboxes and operating mech- 
anism; either a self-contained electrically driven 
hydraulic power pump or an_ engine-driven 
hydraulic power pump; a sensitive hydraulic 
supply and control system working on the 
constant pressure principle, and a gyroscopic 
unit which forms the basis of the sensory control 
of fin movements. 

By reference to our line drawing, which shows 
a transverse section of a ship with the stabilising 
gear installed, it can be seen that the watertight 
finbox A is integrated with the hull struc- 
ture and fitted with an end cover B complete 
with a conventional sea gland. From the bearing 
C a two-piece sleeve D and E is trunnioned, 
and the portion D serves as a hydraulic jack 
for extending and retracting purposes while 


. the portion E takes the drive from the lever F to 


the finshaft. The top and bottom plates of the 
finbox are machined to form guides for a cross- 
head G which is free to slide endwise, but is 
restrained from rotation about the finshaft 


axis. 

The finshaft is in two parts, the fin H and the 
drive J; the piston on the inner end of J 
slides within cylinder D and a journal on H is 
housed in the crosshead G. 

The tapered face K on the crosshead mates 
with the bracket L, which is fixed to the outer 
end of the finbox, and serves as an outer lock 
when the fin is extended, being held in contact 
by hydraulic thrust and thus transferring all 
loads directly to the hull structure. The arrange- 
ment ensures complete freedom from vibration 


attached to the crosshead G. The fins are fabri- 
cated from steel forgings and plate, and the drive 
shaft is in 3 per cent chromium molybdenum 
steel, nickel-plated by the Fescol process, while 
the mild steel finboxes have flanges for attach- 
ment to the ship. All bushes in contact with 
water are made from “ Ferrobestos’’ and provision 
is also made for their lubrication by grease gun 
application of Neox un- 
derwater lubricant. The 
sea gland on each unit 
is of a size adequate to 
ensure freedom from 
seepage of seawater. 


HyDRAULIC CIRCUIT 
AND CONTROLS 


The necessary power 
is provided by a self- 
contained electric motor 
direct coupled to a 
Lockheed hydraulic 
pump, giving hydraulic 
pressures ranging from 
1500 lb per square inch 
to 2000Ib per square 
inch. A large-capacity 
hydraulic supply tank, 
fitted immediately above 
the motor, feeds the fluid 
to the suction side of 
the pump through a 
large-capacity Purolator 
micronic filter. A hand- 
operated starter box and 
switch box is mounted 
on the control panel. 
As an alternative to the 
self - contained motor- 
driven pump unit, the 
pump may bedriven from 
a power take-off on the 
main pe , : 

The two main 
tions of the hydraulic 
circuit are: to extend 
and retract the fins, and 
to oscillate the fins in 
response to the gyroscope 
signal with the minimum 
of time lag. The circuit 
is based on the constant 
pressure principle and 


107 


is sustained by a large-capacity, gas-loaded 
accumulator, thus enabling a steady pressure to 
be maintained. Air is the medium used for the 
gas side of the accumulator piston and a bottle 
is provided to store an adequate supply; 
charging valves and pressure gauges are fitted on 
the control panel for refilling the bottle. 

The extension and retraction of the fins is 
controlled by means of manually operated 
control valves on the control panel, illustrated 
herewith, and Hydroloc valves provide a positive 
hydraulic lock in either the inboard or outboard 
positions. Signal lights on the panel indicate 
whether the fins are housed or extended, and 
movement of the fins cannot take place until they 
are in their proper working position. 

The hydraulic circuit actuating the fins is 
automatic: it consists of a series of valves 
mounted on the control panel and allows for 
overload. A _ pilot-operated “ cut-out ”’ valve 
is incorporated so that the pump may run idle 
so long as the pressure is sustained by the 
accumulator to within the predetermined limits. 
It automatically “ cuts in ’’ to recharge the circuit 
whenever the lowest limit of the pressure range 
is reached. The hydraulic valves and other 
units are manufactured by the Lockheed 
Hydraulic Brake Company, Ltd. 

Muirhead and Co., Ltd., manufactured the 
gyroscope unit, which is a simplified version of 
that used on large ships, and has been specially 
developed for use on smaller ships. It provides 
a means of measuring the rolling velocity of the 
vessel, and through the use of a servodyne 
mechanism gives a signal of a strength capable 
of controlling the hydraulic circuit.. The pump 
and motor drive are controlled from the panel 
in the engine-room, as is also the extension and 
retraction of the fins, while a push-button control 
is provided so that the commander may operate 
the fins from the bridge. Arrangements can be 
made to control all operations from the bridge. 





ELECTROGYRO SHUNTING LocomorivE.—In the 
description of the electrogyro shunting locomotive 
undergoing trials by the N.C.B., which appeared in 
our issue of December 27 last, it was incorrectly stated 
that the locomotive weighed just under 40 tons. 
Its weight is 33} tons in working order. 





Control panel for hydraulic circuits 
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Replacement of Railway Bridge at 
Lewisham 


Tue Southern Region of British Railways 
started running trains over the new Lewisham 
flyover last Monday, a temporary bridge having 
been completed in the five weeks since the 
accident there. A speed restriction of 15 m.p.h. 
is in force over the temporary bridge, the com- 
pletion of which has been hailed as a considerable 
achievement by the Southern Region’s general 
manager. 

It will be recalled that the original bridge 
collapsed because of damage at an “island” 
column, caused by the collision on the lower 
track. While rescue work was still in progress, 
the decision was made to demolish the flyover. 
After thirty-six hours, the train wreckage was 
practically cleared, but trestling had to be built 
to support the bridge while it was cut up. Then, 
300 tons of steelwork was cut up in fifty hours. 

By Wednesday, December 11, a week after 
the accident, the trestling, the rubble, and ballast 
had been cleared, the tracks underneath made 
safe, and the main line was ready for trains to 
pass again. As the last of the rubble was being 
cleared away, work to erect the new bridge began. 
One hundred and fifty men at a time worked on 
the demolition in shifts ; shifts of 100 men took 
over the work of erecting the bridge. It involved 
laying 150 tons of concrete in three days and then 
putting up the steel trestling and joists of the 
bridgé—300 tons of steelwork and 16,000 bolts— 
during two week-ends. Since Christmas gangs 
have been at work welding the structure and 
getting the tracks in place. 

The accompanying illustrations give an idea 
of the completed structure. The layout is com- 
plicated, involving differing angles of skew. In 
the original structure, two tracks were carried 
by the bridge over four tracks, with a span 
averaging 115ft over the main line, and a span 
averaging 100ft over the local line. Each of these 
spans had two main trusses, and one of the four 
trusses, together with certain cross girders, 
remains in use for the new bridge. 

The new structure has been built largely from 
readily available stock. The trestles are well 
shown in the illustrations. The cross beams are 
rolled steel joists of 24in by 74in section, generally 
spaced 2ft 6in apart. They span at varying 
degrees of skew, and have a fanlike disposition 
in one place. The general maximum span is 
32ft, but on one abutment there is a span of 
42ft. Proprietary clips were used to fasten the 





cross beams to the head beams of the trestles. 
The cross beams were then stiffened, where 
possible, by welding on web stiffeners and adding 
flat plate diaphragms to lace them together 
laterally ; similarly, angles were used as lacing 
members at deck level. 

All of this work was carried out by the civil 
engineering staff of the Southern Region, under 
the direction of its chief civil engineer, Mr. F. E. 
Campion, M.I.C.E. 


Second Fleck Report on Windscale 


. THREE committees have been sitting under the 
chairmanship of Sir Alexander Fleck to consider 
what remedial action is required following the 
accident at Windscale last October. As reported 
in THE ENGINEER of December 27, 1957, the 
Organisation Committee was the first to issue its 
findings, and it will be remembered that the 
creation of new senior technical staff was recom- 
mended. The Health and Safety Committee has 
now come forward with its recommendations and 
these are reproduced below. The report of 
the Technical Evaluation Committee should be 
available by about March. 

Having reviewed the relevant parts of the 
organisation of the whole U.K. Atomic Energy 
Authority, the Health and Safety Committee 
states in its report (Cmnd. 342, price Is. 3d.) that 
it is satisfied that there are no fundamental 
weaknesses. A number of particular improve- 
ments are thought to be necessary, however. 
While endorsing the principles governing the 
organisation, the committee is ‘ concerned to 
note that the acute shortage of expert health and 
safety staff means that the planned organisation 
is seriously below strength in the higher posts. 
It is for this reason that we have discussed the 
urgent need to increase the supply of people 
with the specialist knowledge required. We 
recognise that strictly this question is outside our 
terms of reference,* but the impact of the shortage 
on the Authority’s organisation is so great that 
we could not disregard it.”’ 

The committee’s recommendations may be 
summarised as follows : 

(1) It endorses the Authority’s decision to 
establish a committee of the Atomic Energy 
Executive to be responsible for the overall super- 
vision of all matters of health and safety. It 

* The terms of reference of the Health and Safety Committee 
were: ‘‘To review the organisation within the Authority as a 


whole for control of health and safety, and to make recommenda- 
tions.”” 





recommends some minor changes to the terms 
of reference, recasting the latter so that the 
Executive shall be responsible for : (a) the policy 
and general supervision of health and safety 
within the Authority’s establishment, and of the 
protection of the public ; (b) general guidance to 
governmental and industrial organisations on 
health and safety. 

(2) It considers that the new committee 
structure established under the Executive Com- 
mittee on Health and Safety provides an effective 
means of controlling health and safety throughout 
the Authority. It endorses the terms of reference 
of the Weapons Safety Executive Committee, but 
recommends some modification to those of the 
executive committees dealing with health and 
safety respectively : the Health Executive 
Committee should: (i) consider the possible 
effects of the Authority’s work on health and 
advise the Executive how to minimise possible 
risks ; (ii) undertake research on the control of 
health hazards ; (iii) communicate with medical 
and biological consultants and ensure that codes 
of practice are constantly reviewed ; (iv) fix 
standards of exposure to radiation, these to be 
applied by the Safety Executive Committee, and 
(v) issue instructions for implementation of 
decisions ; the Safety Executive Committee 
should : (i) decide safety policy in the design, 
siting and operation of nuclear installations, 
using standards fixed by the Health Executive 
Committee ; (ii) approve for issue general codes 
of practice ; (iii) ratify or criticise recommenda- 
tions of specialist sub-committees and staff ; 
(iv) refer suitable items to the Reactor Safety 
Research Sub-Committees, and (v) issue instruc- 
tions for implementation of decisions. 

(3) It recommends that the management of 
health and safety in factories of the Industrial 
Group be fully integrated into a section respons- 
ible directly to the works general manager. 

(4) It endorses the new health and safety 
organisation at Risley and recommends that this 
should be brought up to strength urgently. 

(5) It considers that the Industrial Group 
Health and Safety Branch should prepare codes 
of practice for the design and operation of 
reactors, chemical plant and laboratories. This 
would involve physical, chemical and engineering 
assessments, development of a siting policy, 
interpretation and application of standards laid 
down by the Medical Research Council for 
protection against radiation, application of 
safety standards for non-radioactive substances, 
advice to electricity authorities and others, and 


Normal services over the Nunhead flyover bridge, which carries the Holborn to Dartford line, were resumed on Monday last for the first time since the 


Lewisham rail disaster. 
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finally, liaison with Government departments at 
home and other interested parties abroad. 

(6) It recommends that there should be one 
senior member of the scientific staff at the 
Radiochemical Centre who should be responsible 
to the manager for all safety matters. The duty 
should be given to existing members of staff in 
rotation. One of the first tasks would be investi- 
gation of arrangements for the storage of radio- 
active material. 

(7) It recommends review of present procedures 
for the publication of information on accidents, 
with the object of ensuring promptitude and an 
appropriate amount of detail in future reports. 

(8) It recommends that the emergency pro- 
cedures in each,of the Authority’s establishments 
should be brought to a uniformly high standard, 
and that they should be co-ordinated to 
ensure maximum deployment against emergency 
in any one establishment. 

(9) It recommends closer collaboration between 
the three groups on the control of criticality. 
Each group should name an officer to be respons- 
ible for criticality problems. 

(10) It recommends that the Authority should 
lead in building up the supply of special medical 
staff for the control of health and safety. 

(11) It recommends that the Authority should 
establish a national training centre for health 
physics and nuclear safety staff. 

(12) It recommends direction to Government 
departments to ensure appropriate training in 
radiological matters. ‘ 


London Underground Railway 
Rolling Stock 


Orpers for new railway rolling stock for 
London’s Underground are about to be placed 
by London Transport with the agreement of 
the British Transport Commission. The trains 
will be used to renew existing rolling stock which 
is due for replacement and to improve services. 
For the Metropolitan Line services to Amersham, 
Chesham and Watford, 248 new cars are to be 
ordered at a cost of over £5,000,000. The trains 
will be of a kind specially designed for the 
Metropolitan services. All seats will be in facing 
pairs on each side of a central gangway to give 
comfort for longer journey passengers. The cars 
will have air-operated sliding doors and ample 
standing room, so that they can accommodate 
the heavy “in-town”’ traffic on the tunnel 
sections of the Metropolitan and Circle Lines 
between Finchley Road and Aldgate. Each train 
will consist of four driving motor and four 
trailer cars. There will be three pairs of double 
sliding doors on each side of the trailer cars and 
two double sliding doors and one single for 
passengers as well as the motorman’s door on 
each sice of the driving motor cars. The new 
Metropolitan Line rolling stock will have light- 
weight unpainted aluminium alloy bodies, rubber 
suspension, and fluorescent lighting. The cars 
will replace the present electric and steam-hauled 
compartment carriages in use on the line. They 
will be used to give an improved service to all 
stations on the outer part of the Metropolitan 
Line, with all-eight-car trains instead of the 
present mixed six- and eight-car services. 
Passengers travelling beyond Harrow-on-the- 
Hill will have four more trains an hour in the 
morning and evening peak periods, with trains 
running on a regular pattern on the clock face 
principle. Delivery of this new stock is to be 
timed to begin with the electrification of the 
Metropolitan Line between Rickmansworth and 
Amersham and Chesham (which is at present 
steam operated) and the four-tracking of present 
double-track Metropolitan lines between Harrow- 
on-the-Hill and Rickmansworth, which are 
planned to be completed during 1961. 

On the Piccadilly and Central Lines, 
two prototype tube trains, equipped with under- 
floor motors, are at present on trial, giving one- 
seventh more passenger accommodation than 
present trains. They have “ silver”’ aluminium 
body panelling with rubber suspension and 
fluorescent lighting. If they prove successful 
in service, the design will be adopted as the basis 
for replacement orders for the whole of the 
Piccadilly Line and Central Line stocks. 
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Hose Coupling 

A QUICK-ACTION coupling for hoses is now 
being manufactured by Airtech, Ltd., Hadden- 
ham, Bucks. When this design of one-piece 
coupling is used the hose end does not require 
any special preparation or insert and the coupling 
can be fitted or removed without the use of tools. 
Couplings are made for hoses from jin to lin 
internal diameter, and it is stated that they are 
suitable for systems with working pressures 
up to 250 lb per square inch. At present coup- 





One-piece, quick-action, hose coupling made of ‘Nylon”’ 


lings are made of “‘Nylon” and it is proposed to 
introduce similar designs in brass in the near 
future. 

The hose end is inserted over a bored spigot in 
the body and it is clamped on this spigot when 
the cap is screwed down. The outer end of the 
cap has a conical bore which serves to grip 
and close a helical spring to lock the hose on 
the spigot as the cap is screwed down ,the body 
of the coupling. 


Water Vapour Measurement 


A PRECISION instrument for the measurement 
of water vapour density, water vapour pressure 
and dew-points, is now being manufactured under 
contract in this country by C. F, Casella and Co. 
The instrument is suitable for testing in chemical 
manufacturing processes, air-conditioning and 
refrigeration installations, and can be employed 
in the measurement of furnace atmospheres for 
bright annealing, carburising, carbo-nitriding 
and bright hardening where the water vapour 
content of the furnace atmosphere and the 
delivery from the gas generators is critical. 

The Alnor dew-point meter is a portable, self- 
contained instrument for the measurement of 
the water vapour content of air or any other gas 
which has a dew-point within the range — 80 deg. 
Fah. to room temperature. It was developed 
originally by the Illinois Testing Laboratories 
Inc. of Chicago for the testing of gases that are 
relatively dry and, therefore, within the dew-point 
range where most other methods of measurement 
become difficult or impossible. 

By means of a built-in hand pump, a sample 
of the gas is drawn into the instrument and held 
in the observation chamber above atmospheric 
pressure. The temperature of the gas is then 
read and the pressure quickly released by depress- 
ing the operating valve. This also switches on 
the lamp illuminating the chamber, and if the 
gas has cooled to dew-point in its rapid expansion, 
a fog will be observed through the window. 
Even where there are “ no dust ”’ conditions the 
radium foil incorporated produces ions to act as 
substitute nuclei around which the droplets 
can form, The actual dew-point temperature 
is read from the slide-rule calculator, which gives 
the relationship between initial temperature, 
pressure [ratio and dew-point for all Q values. 

The instrument can be used, within its range, 
for any gas which is non-corrosive to brass or cop- 
per. It is claimed that the instrument has been so 
designed that it can be operated accurately by 
semi-skilled personnel. The sale and distribution 
of the “* Dewpointer”’ is being carried out by 
Electric Resistance Furnace Company, Ltd., 
Netherby, Queens Road, Weybridge, Surrey. 


Improved Brush Holder 


A NEW design of brush holder for electrical 
commutator machines is shown in the accompany- 
ing illustrations. This brushgear is made in 
accordance with British Patent No. 674,796,* 
the manufacturing rights of which have been 
acquired by The Morgan Crucible Company, 
Ltd., Battersea, London, S.W.11. The brush- 


gear includes a novel form of pressure finger and 
pressure distributing device, for use particularly 
with split brushes. 


It is mainly applicable to 
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electric traction but it is suitable for any com- 
mutator machine in which maximum brush 
stability is required. 

The principle is shown in the accompanying 
diagram and a typical four-brush holder is 
shown in the upper illustration. It will be seen 
that the pressure finger bears on a pressure- 
distributing rod which, through the medium of a 
resilient insulating insert, transfers the pressure 
to the surrounding metal sleeve and, thence, to 
the split brush. With this arrangement the 
pressure is stated to be transmitted radially in 
relation to the commutator, irrespective of the 
state of wear of the brush. A retaining clip 
prevents the metal contact sleeve from fouling 
the commutator in the event of breakage of the 
brush itself. The insulating insert is bonded to 
the metal sleeve; being resilient, the insert acts 
as a vibration damper. 

We learn that brushgear of this kind has undez- 
gone extensive trials on the Swiss Federal Rail- 
ways, as a result of which brush wear and com- 
mutator maintenance have been substantially 
reduced ; the period between successive over- 
hauls has been increased more than fivefold, 
while the brush life has been almost doubled. 





PF G. Giamb i, Bellinzona, Switzerland. 














110 


THE ENGINEER 





Jan. 17, 1958 


Industrial and Labour Notes 


Overseas Trade 


The provisional figures relating to the 
United Kingdom’s overseas trade in Dec- 
ember show that the value of exports was 
£282,400,000, which was £4,500,000 below 
the November figure, but 2 per cent above the 
monthly average for the first eleven months 
of last year. The value of imports in Dec- 
ember was £313,700,000, which was 84 per 
cent below the average over the first eleven 
months of 1957. Re-exports were valued at 
£12,200,000. 

Using these provisional figures, the Board 
of Trade has estimated that exports of United 
Kingdom goods over the whole of last year 
reached a value of £3326 million, which was 
nearly 5 per cent above the total achieved in 
1956. Excluding silver bullion repayments 
to the U.S.A., the increase in the value of 
exports last year was of the order of 54 per 
cent ; the volume increase was just over 2 per 
cent and export prices rose by about 44 per 
cent. The value of imports last year has been 
provisionally estimated as £4079 million, 
which was 5 per cent above the 1956 figure. 
The Board of Trade points out, however, 
that comparison between the two years is 
not altogether valid as some imports expected 
in the latter months of 1956 were delayed 
until the beginning of last year on account 
of the closing of the Suez Canal. When the 
necessary adjustment for this is made it 
seems that, in volume, imports last year were 
2 per cent higher than in 1956. Import 
prices were on average 14 per cent higher than 
in 1956. Re-exports last year were valued 
at £133 million, so that the visible trade 
deficit for the year was £620 million, or 
£52,000,000 more than in 1956. The Board 
of Trade states that the silver bullion repay- 
ments and the carry-over of some 1956 
imports into 1957 more than accounted for 
the increase. In the closing months of last 
year, the Board says, the monthly trade gap 
became “ substantially smaller.” 


Wage Demands 


This week, the chairman of Barclays 
Bank, Ltd., Mr. A. W. Tuke, has issued his 
annual statement. 
affairs generally and comments upon the 
inflationary trends with which the country is 
faced. Mr. Tuke says that when people 
discuss the causes of the present inflation 
they are apt to put much of the blame on the 
trade unions for constantly forcing up wages 
beyond the point which can be justified by 
increased wages or increased prices. Pub- 
lished statistics show that between October, 
1951, and October, 1957, retail prices went 
up by 32 per cent, wages by no less than 44 
per cent and production by only 18 per cent. 
On these facts, Mr. Tuke comments, wages 
have well outstripped prices and production 
still has a long way to go before any further 
claims can be justified on that ground. 

Trade union leaders, the statement con- 
tinues, are nothing if not realistic, and, if 
they see profits falling, it may well be that 
they will come to the conclusion that the 
time has arrived to consolidate these very 
impressive gains and to allow future increases 
in production to be reflected in reduced prices 
instead of in increased costs. It is interesting 
to notice, Mr. Tuke adds, that in the last 
few weeks the Government seems quietly 
to have abandoned its earlier doctrine of 
wage increases being related to an increased 


In it he discusses economic: 


productivity which did not always get beyond 
promises. 

Later in his statement, Mr. Tuke says that 
up to now employers have been in a difficult 
position in resisting: demands which they 
have felt to be unreasonable. Apart from the 
fact that they are almost bound to follow 
when the Government and the nationalised 
industries lead the way, they cannot afford 
to lose key men, or, indeed, any kind of 
labour when their order books are full, 
which is the usual state of affairs in an inflated 


economy. 


Employment and Unemployment 


The Ministry of Labour has reported 
that, at the end of last November, the total 
working population of Great Britain was 
24,059,000, which was 4000 more than a 
month earlier. Of the total, there were 
23,082,000 (15,261,000 men and 7,821,000 
women) in civil employment, which was 
17,000 fewer than at the end of October. 
The figures show that during November the 
number of men in civil employment declined 
by 20,000 while the number of women 
increased by 3000. 

A closer examination of the November 
civil employment figures indicates that, in 
the basic industries, the manpower decline 
was mainly seasonal, there being 15,000 less 
people at work in agriculture and fishing. 
The labour force in the manufacturing indus- 
tries fell to 9,221,000, the net loss being 
16,000. There were only two manufacturing 
groups which reported increases in their 
labour forces during November : they were 
vehicle building (an addition of 3000) and 
“engineering, metal goods and precision 
instruments ” (an addition of 2000). At the 
end of November, the totals for those two 
groups were 1,224,000 and 2,815,000, respec- 
tively. About overtime and short time work- 
ing, the report says that in the week ended 
November 30, the number of operatives 
working overtime in manufacturing estab- 
lishments was 1,627,000, which was 92,000 
more than in August and 24,000 more than a 


year earlier. In the same week, the number 


working short time in manufacturing estab- 
lishments was 59,000, which was 21,000 more 
than a month earlier. 

The latest unemployment figures relate to 
December 9, when there were 335,469 people 
registered as out of work, compared with 
316,523 a month earlier. The December 
total, which was about 1-5 per cent of the 
estimated number of employees, included 
319,456 who were classified as wholly unem- 
ployed and 16,013 who were temporarily 


stopped. 


Light and Colour in Industry 


The annual report (for 1956) of the 
Chief Inspector of Factories, which was 
published last week, describes as excellent 
the standard of both natural and artificial 
lighting in new factories. A welcome trend 
noted in new buildings, the report says, is to 
have galleries and catwalks specially con- 
structed to facilitate the cleaning of windows 
and roof lights. In older factories, especially 
in highly industrial areas, window cleaning 
has been much neglected in the past, perhaps 
because of constructional difficulties and the 
considerable cost involved. But now, the 
report comments, “firms have found a 
way of combating the present high cost of 


electricity, namely, the ancient remedy of 
having windows and roof glass cleaned.” 

The report goes on to say that a develop- 
ment which has aroused much interest, and 
some apprehension, is the construction of 
factories and workrooms which have no roof 
lights or windows whatever. This departure 
from tradition has been prompted by the 
requirements of certain processes to have 
stringent control over ventilation, tempera- 
ture and humidity. But in all cases, accord- 
ing to the report, the managements have 
installed nothing less than the best in artificial 
lighting and, under expert guidance, have 
made the most of colour. The conclusion of 
the factory inspectorate is that the absence 
of daylight is hardly noticeable. Another 
point noted by the factory inspectorate is 
the improvement in external lighting in 
various industries, including shipbuilding and 
steelmaking, much better standards being 
attained by the provision of high-powered 
lighting units. 

The report comments favourably on the 
progress made with colour in industrial 
establishments. The combination of cream 
and green, which was extremely common in 
the early days of colour treatment, it is 
stated, is rapidly disappearing. There seems 
now to be a strong tendency towards the use 
of pastel shades, though there are many 
examples of the use of stronger and widely 
contrasting colours. The impfovement in 
lighting which follows the painting of walls 
and roofs in light colours, the report adds, is 
surprising to many managements. The high 
reflective value of these treatments is best 
appreciated when one half of a workshop has 
been redecorated, and the “before and 
after ” effect can be compared. 


Free Trade Area Prospects 


Some comments on the European 
Free Trade Area are included in the annual 
statement of Sir A. Harold Bibby, chairman 
of Martins Bank, Ltd. He says that the 
prospect of the Free Trade Area will entail 
a sharpening of our competitive ability with 
the industries within that area if we are to 
maintain our share of the trade with the 
member countries and increase our export 
trade through a larger and wider market. 
Here, Sir Harold continues, is the chance of 
a free market of 250 million people with all 
the prospects of increased trade, continued 
full employment and rising standards of 
living. But, he adds, it is essential that all 
the out-dated restrictions of employers and 
employees alike are swept away and the 
taxation structure overhauled to give the 
adventurous and enterprising the requisite 
incentives to make the taking of inherent 
risks at least a worthwhile proposition. Sir 
Harold then refers to the doubts which have 
been expressed as to the advisability of 
joining the Free Trade Area. Whatever may 
be the disadvantages of joining, he says, the 
disadvantages of not joining are overwhelm- 
ing ; we would shut ourselves out of this 
enormous market and have to rely on a 
highly protected and shrunken home market 
as the springboard for our export trade. 
With our industrial “‘ know-how,” our bril- 
liant scientific achievements and the inherent 
good sense of the people of this island, the 
statement adds, there is a great and promising 
future ahead. But, Sir Harold stresses, it 
calls for determination, unselfish co-operation 
and a realisation that we can only have what 
in fact we earn in the world markets. 
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Development of Atomic Energy 
in Sweden 


In many respects the efforts now being made by Sweden to develop nuclear energy 
are typical of many of the smaller European countries. The situation in Sweden 
is aggravated by the increasing cost of imported fuels, which account for 70 per cent 


of the total energy production. 


An annual rate of increase in the demand for 


electricity of 6 to 7 per cent means that exploitable water power may be expected 
to be fully harnessed in about twenty years’ time, when further expansion will 
largely depend on atomic power. 


GvEnen belongs to those highly industrialised 
countries in Western Europe which, in the 
coming decades, will encounter increasing difficul- 
ties in meeting the rapidly rising demand for 
energy. It is true that Sweden has considerable 
resources of water power and about 95 per cent 
of its present electricity production originates 
from water power, but if the existing increase in 
the demand for electricity continues at 6 to 7 per 
cent per year, the available hydraulic power will 
be completely exploited within about twenty 
years. 

An energy source, which in earlier days was 
very important, is firewood. To-day, however, 
wood is too expensive to be used as fuel and 
instead forms the raw material for Sweden’s 
important pulp and paper industry. Unfor- 
tunately, there are practically no reserves of coal 
and oil and therefore Sweden has to import 
fuel for about 70 per cent of the total energy 
production. The present average cost of oil is 
roughly 25 dollars per ton and of coal around 
20 dollars per ton. 

A considerable amount—more than one-third 
—-of the imported fuel is used for residential 
heating purposes. In the cities large oil-fired 
stations of SOMW to 1OOMW thermal power for 
central district heating are being used more and 
more for economic reasons. Some of them are 
built for simultaneous generation of electricity 
by back-pressure turbines. 

To-day, the import of fuel amounts to about 
20 per cent of Sweden’s import. This means 
not only a serious load on the reserves of foreign 
currency, but also that the important energy 
production is very vulnerable in the case of a 
blockade. 

Through the use of atomic energy, however, 
Sweden has a new possibility to transfer some 
of the energy consumption from imported to 
indigenous fuels. In the big shale deposits of 
Central Sweden, there are vast quantities of 
uranium, sufficient to cover the total present 
energy consumption of Sweden for many 
hundreds of years. Although the uranium 
content of the shale is very low, it has been possible 
to develop industrial methods for the extraction 
of uranium, and with an enlarged production the 
price of the concentrate will probably not differ 
too much from the present world market price. 
As the Swedish mechanical, electrical and metal- 
lurgical industries are sufficiently advanced and 
also very interested in entering this new field of 
enterprise, it is natural that Sweden is anxious to 
develop atomic energy as soon as possible, but 
according to her special needs and according to 
her capacity. 


THE ATOMIC ENERGY PROGRAMME 


The energy situation of Sweden, and especially 
atomic energy problems, have been the subject 
of several official investigations. The 1955 
Atomic Energy Commission studied problems 
connected with the utilisation of atomic energy 
and made in its report recommendations for the 
organisation of the development work in the 
atomic energy field.* 

As a consequence, the Government has drawn 
up lines of direction for atomic energy work, so 
that Sweden therefore has an officially approved 
programme. While it is obvious that such a 
programme cannot be detailed and that, within 
the atomic energy field, new factors can 
change the situation very rapidly, it is very 


* Tue Enoreer, June 22, 1956, page 736. 





valuable for the planning of the work to have such 
a programme, even if it has to be revised from 
time to time. 

As is well known, for residential heating a 
temperature of slightly above 100 deg. Cent is 
needed, whereas for electricity production steam 
or gas has to be generated at a temperature of 
at least 250 deg. to 300 deg. Cent. to drive a 
turbine. With the experience available to-day, 
it is much easier to build a reactor for the pro- 
duction of low-grade heat for residential heating, 
than to build a reactor for electricity production, 
For this reason it is natural that reactors for 
central district heating will be of special interest 
in the initial stage of the programme. This will 
also give valuable experience in the construction 
and running of reactors. The production of 
plutonium will make it possible to build more 
advanced reactors at a later stage. 

In sparsely populated areas, where central 
district heating is not possible, house heating 
by electricity from atomic reactors may eventually 
prove economical. The use of atomic heat in 
industry—for example, Sweden’s important pulp 
and paper industry—is, of course, of great 
importance and these questions are being studied. 

In order to avoid misunderstanding it must, 
however, be emphasised that the interest in 
atomic heating does not mean that Sweden finds 
electricity production from atomic reactors less 
interesting or that residential heating from 
atomic reactors should, in principle, be more 
economic than power production. 

On the contrary, in the long run, power pro- 
duction will no doubt be the most important 
use of atomic energy also in Sweden. It is, there- 
fore, important to obtain experience also in this 
field. Some of the atomic heating stations, 
therefore, are planned also for generation of 
some electricity by back-pressure turbines. This 
will give, for a moderate cost, experience of high- 
temperature problems which will be encountered 
in the future large and very expensive power 
stations of several hundred megawatts capacity. 
The present nation-wide integrated network of 
water power stations will later expand into a 
combined integrated system of water and atomic 
power, 

According to the official programme, six 
reactors for central district heating will be 
erected within the next ten years, some of which 
will be combined with electricity production by 
back-pressure turbines. During this ten-year 
period, one or two larger power stations with 
electrical ratings of 1O0OMW or more are also 
planned. 

This reactor programme will mainly be based 
on natural uranium. A small production of 
about 5 tons per year has been running since 
1953. The capacity has recently been doubled 
and a new plant for about 100 tons per year is 
planned to be in operation in the early 60s. 

In Sweden the studies have been concentrated 
on reactor systems using natural uranium and 
heavy water. As yet there is no production of 
heavy water, but production plans are well under 
way. With regard to all aspects of the work, 
extensive research and development work is, of 
course, necessary. 

The cost for an atomic energy programme of 
this magnitude is considerable. A _ recently 
introduced energy tax, amounting to 5 to 10 per 
cent of the price of electricity, coal and oil, is 
partly motivated by the expected development 
cost for atomic energy. This cost is estimated at 
about 100 million dollars for the next five years. 


111 


ORGANISATION AND LEGISLATION 


In 1945, a gp ye the Atomic Energy 
Committee, was set a A the Govern- 
ment with the task of ening Oe development 
of nuclear energy for civil purposes. This com- 
mittee now works as a research council support- 
ing different kinds of fundamental research in 
the field of atomic energy at universities and 
institutes. The recent discovery of element 102 
at the Nobel Institute of Physics in Stockholm 
by an American-British-Swedish research team 
may serve as an example of the activity in 
fundamental research. 

In 1946, the Atomic Energy Committee pro- 
posed the formation of a special organisation 
to take care of the industrial projects connected 
with atomic energy development. Already, at 
that time, some Swedish industries had shown 
interest in atomic energy problems, and it seemed 
appropriate to combine private and govern- 
mental efforts and interests. Thus, a part-state, 
part-private: company was established in 1947 
with the name Aktiebolaget Atomenergi (Atomic 
Energy Company). 

By a decision of Parliament in 1956, the 

Swedish Atomic Energy Board was set up under 
the Department of Commerce. According to its 
instructions the Board will propose genera! 
directives for the use of nuclear energy with due 
consideration to the country’s requirements of 
heat and power. The Board also has a consulta- 
tive and supervising function in connection with 
questions of licensing, concession, legislation, 
international co-operation and the granting of 
funds. 
Legal questions in the atomic energy field are 
regulated by the Atomic Energy Act of 1956. 
According to this Act a special licence from the 
Government is needed to own or run an atomic 
reactor or other atomic energy installations 
accompanied by radiation hazards. Such per- 
mission can be granted to both governmental and 
private enterprises. 

To investigate and mine uranium deposits a 
concession from the Government is required ; 
such concessions are given also to private enter- 
prises. The production of fuel elements as weil 
as the treatment of burnt-out atomic fuel will at 
present be undertaken only by the Atomic Energy 
Company. 


THE ATOMIC ENERGY COMPANY 


The Atomic Energy Company is an enterprise 
where four-sevenths of the shares belong to the 
State and three-sevenths are divided between 
seventy-one private shareholders. The share 
capital amounts to 2,800,000 dollars. Among 
the shareholders are firms from the electrical and 
mechanical industries, the shipbuilding industry, 
the mining industry, the automobile and aircraft 
industries, the power-producing industries and 
public utilities, insurance companies, and others. 

The articles of the company stipulate its aims 
as follows: to supply the basic materials 
necessary for the exploitation of nuclear energy, 
to construct reactors for industrial as well as 
scientific purposes, and to carry out research and 
commercial and industrial activities in connection 
with these tasks. 

The company’s running expenses are paid by 
the Government, and up to June 30, 1958, a 
total sum of 34,000,000 dollars has been granted. 
The staff amounts to about 600 people, about 
20 per cent of whom have university training in 
scientific or technical studies. 

With regard to its internal organisation, the 
company is divided into three divisions—a 
chemical research and production division, a 
reactor development division, and an industrial 
reactor division. 

Sweden’s uranium consumption, it is esti- — 
mated, will amount in 1965 to about 75 tons 
per year, and at the end of the 60s to about 200 
tons annually. The division of chemical research 
and production, which is responsible for the 
uranium production, has built and runs the 
present plant located at Kvarntorp and is now 
designing the new plant for about 100 tons per 
year which is scheduled to be ready in the 
early 60s. 

Another task of this division is the separation 
of plutonium from irradiated uranium and the 
research connected with this problem. Labora- 
tory equipment for the processing of kilogramme 
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Model of uranium dioxide heavy water reactor ‘‘ R3.”’ 
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quantities of irradiated fuel is already running, 
and a pilot plant for treatment of ton quantities 
will be built at the new research centre at Studsvik, 
which lies on the coast of the Baltic south of 
Stockholm. 

The company’s first research reactor, the 
* RI,” was started in July, 1954. It uses natural 
uranium and heavy water, and is located on the 
outskirts of Stockholm in an underground build- 
ing blasted out of solid rock. Although the 
design power is 300kW, it has been possible to 
operate the reactor continuously at 600kW ; a 
further increase of the power is planned. The 
reactor is used for testing materials, for checking 
of regulating and control instruments, for 
shielding experiments, and, to a small extent, 
for the production of isotopes. In addition, it 
is available for experimental work by scientists 
from the company or from the universities, 
mainly in the field of reactor and neutron physics. 

The company has also carried out extensive 
exponential experiments with “ ZEBRA ” (Zero 
Energy Bare Reactor Assembly), a system con- 
sisting of heavy water and natural uranium in 
the form of metal or oxide, in co-operation with 
the Dutch-Norwegian organisation JENER. 
The results have been so valuable that there are 
plans to have a permanent installation for such 
experiments, and for criticality tests as well, at 
the new research centre at Studsvik. 

At this site, the materials testing reactor 
“R22” will be erected. This reactor, which, under 
a bilateral agreement with the U.S.A., will be 
delivered in 1958 by ACF Industries, will have 
enriched uranium as fuel and light water as 
moderator and coolant. The power will be 
30MW and the estimated flux 10'* neutrons per 
square centimetre per second. Here reactor 
components can be tested and the reactor will be 
especially important for the development of fuel 
elements for the heat and power producing 
reactors. Several other laboratories and installa- 
tions for the development work of the company 
will be erected at Studsvik. 

The division of industrial reactors is responsible 
for the design and erection of the prototype 
reactors for production of heat and power. The 
main design work has been carried out for a 
natural uranium—heavy water—reactor, “* R3,” 
having a production of 90MW heat, or, alterna- 
tively, 76MW heat and 14MW electricity by 
back-pressure turbines. Last year a firm contract 
for a reactor of this kind for the suburb Farsta, 
south of Stockholm, was signed between the 
City of Stockholm’s electricity undertaking and 


the Atomic Energy Company. It is planned to 
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Housed 


4km south of the Stockholm 
suburb of Farsta, the plant which will have 9SMW total capacity, will supply 70MW of heat in the form 


The coolant circuit will operate at 250 deg. 


have the reactor operating in 1960. For reasons 
of safety the reactor will be located underground. 

A number of municipal authorities have 
declared their interest in plants of this design, 
delivering both heat and electricity, and a number 
of such plants will probably be built during 
the 60s. 

Preliminary design studies have been carried 
out for a power reactor “ R4,”’ of about JOOMW 
electricity, also based on the system of natural 
uranium and heavy water. This design will be 
used in the first large power station, ‘* Eva,” 
which will be built in collaboration between the 
Atomic Energy Company and the State Power 
Board. 


POWER PRODUCERS AND THE 
MANUFACTURING INDUSTRY 


The State Power Board, the largest single 
power producer in Sweden, covering about 
45 per cent of the total production, has estab- 
lished an Atomic Department within its organisa- 
tion. The Board has concluded a contract for 
delivery of heat to a district heating system for 
the town of Vasteras by means of a reactor. This 
plant has been christened “* Adam.” It will be 
located underground and is expected to start 
operating in 1960. The Board has signed a 
contract for this project with the Atomic Energy 
Company, which is responsible for the reactor 
and which has entrusted the design to the elec- 
trical concern Asea. 

Some of Sweden’s private power producers 
have established a group for the study of nuclear 
energy with the name of AKK Atomic Power 
Group. They intend to have a nuclear power 
plant operating in the middle 1960s. 

Asea showed interest in reactors at an early 
stage. It has organised a department for atomic 
energy and collaborates with Atomics Inter- 
national. Designs for different heat and elec- 
tricity producing reactors have been worked out, 
and research and development work for the 
production of heavy water has been undertaken. 

The Johnson concern also has a group for 
atomic energy. At present the concern’s main 
interest is in different material problems—for 
example, zirconium—and as it is also a shipping 
company, in ship propulsion. This company 
collaborates with Westinghouse. It also carries 
out extensive prospecting for uranium. 

Among other manufacturing companies start- 
ing work in this field may be mentioned the 
Bofors concern, which has been granted a design 
contract for parts of the “ R3”’ central district 
heating reactor for Farsta. 
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The Swedish Shipbuilding Research Founda- 
tion (SSF), Gothenburg, is studying the problems 
of nuclear energy in connection with shipbuild- 
ing, and in 1955 established a committee con- 
sisting of representatives of the largest Swedish 
shipyards, Chalmers University of Technology, 
the Atomic Energy Company, and other organ- 
isations. The committee has completed its first 
task, which was to make a critical survey of avail- 
able information in this field. : 

Many of the Swedish mining companies are 
carrying out prospecting for uranium in col- 
laboration. with the Atomic Energy Company. 
Interesting indications have been found, but, as 
yet, no deposit of commercial value. Kohlswa 
Jernverk, which has a modern powder-metallurgy 
factory, is collaborating with the Atomic Energy 
Company in a pilot plant production of sintered 
uranium dioxide. 

The insurance companies and the Bar Associa- 
tion have formed atomic energy committees in 
order to study the new problems, which the 
practical use of atomic energy will introduce in 
their respective fields. Besides the organisations 
mentioned above, a number of other companies 
and organisations have started or intend to start 
work on nuclear energy. 

The collaboration between Government and 
private industry in this field is mainly carried 
out through the Atomic Energy Company. One 
of the most important responsibilities of the 
company is, in fact, to support the atomic energy 
work of the power-producing and manufacturing 
industry. Co-operation with industries makes 
it possible for the company to make use of their 
valuable experience and is, therefore, a very 
important way of making its own work more 
efficient. The importance of this collaboration 
is stressed in an agreement between the Govern- 
ment and the private shareholders. The private 
shareholders have decided, however, not to 
claim priority to any design or development 
contracts. The only factors that should influence 
this choice are technical and economic con- 
siderations. 

The possibility of buying reactors or reactor 
parts abroad is, of course, also being seriously 
considered. A material testing reactor has 
already been purchased from the U.S.A. Inter- 
national collaboration is felt to be of great value, 
and Sweden has also declared a definite intention 
to participate in the planned collaboration of the 
United Nations, of the OEEC, and of the 
Scandinavian countries. 


European Steel and Coal Production 


Steel production for the year 1957 in the 
European Coal and Steel Community is estimated 
at some 60,000,000 metric tons, or 5 per cent 
above the 1956 figure and 43 per cent above that 
for 1952, the last year before the opening of the 
common market for coal and steel. From 1956 
to 1957, the increase in Community steel produc- 
tion was more rapid than in Great Britain, the 
United States, or the U.S.S.R. On the other 
hand, community coal production for 1957 is 
estimated at 248 million metric tons, or only 3-8 
per cent above the 1952 figure, and 0-4 per cent 
below that for 1956. This compares with 1956-57 
increases of approximately 1 per cent in Great 
Britain, 10 per cent in the United States, and 
8 per cent in the U.S.S.R. The figures are 
given in the following two tables :— 


Steel Production (in Millions of Metric Tons) 
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APPLIED RESEARCH LABORATORIES 

N_ interesting application of continuous 

X-ray analysis in industry was displayed by 
the Applied Research Laboratories, of Glendale, 
California. Known as the “ Quantrol,” the new 
instrument is a special-purpose, X-ray quanto- 
meter for continuous industrial production-line 
measurement and control of a coating weight or 
an element concentration. The unit uses, in the 
simplest possible way, the great potential inherent 
in X-ray ratio methods. These methods, which 
are covered by patent applications, compensate 
partially or completely for changes in position, 
form or composition of the sample and in X-ray 
tube output due to variations in input line 
voltage or ageing of the X-ray tube. The basic 
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Fig. 5—Relative system based upon measuring two 
radiations of different wavelength from sheet sample 


idea is shown in Fig. 5, where the sheet sample 
indicated may be replaced with powdered or 
liquid samples as required by various industrial 
processes. 

In operation, the X-ray tube is made part of 
the spectrometer head which is mounted directly 
on the line, while its power supply is a separate 
unit mounted close to the line. The ratio console 
which records the continuous direct reading of 
the weight of the coating or the concentration of 
the element being determined, may be placed 
away from the spectrometer head, and hence the 
line. Fig. 6 shows the three elements of the 
“ Quantrol.’’ The spectrometer is supported on 


legs over the X-ray power supply for this picture 
only. The mounting arrangement of these 
assemblies, particularly the spectrometer, is 
flexible to facilitate the adaptation of the 
“* Quantrol ” to a production process. 


The spectrometer is 30in wide by 18in high by 
29in deep. Mounting bosses along each edge of 
the width and along the back, permit the spectro- 
meter head either to be rigidly mounted to a 
framework, or moved along rails or ways to 
permit traverse over the production process, 
The head may be oriented in any direction, per- 
mitting analyses of the top, bottom, or sides of 
the process. Spectral lines from 0-35A to 2-8A 
may be employed. This range permits the 
measurement of elements from titanium to 
cerium by their K-spectra, and elements up to 
atomic number 100 by their L-spectra. Under 
certain circumstances, the K-spectra of potassium, 
calcium and scandium also may be used. Within 
the cast spectrometer housing is a Machlett 
water-cooled X-ray tube, and two spectrometer- 
detector channels. The latter may be either 
dispersive or non-dispersive. Dispersive chan- 
nels employ a primary slit, a curved LiF crystal 
diffracting element, and either single or double 
Geiger detectors. Non-dispersive channels 
employ a combination aperture and collimator 
system, together with one of a number of detec- 
tors ; Geiger tube, scintillator, or proportional 
counter. All spectrometer parts are mounted 
rigidly against a stable reference plane similar to 
a surface plate. The slit, crystal and profiling 
sub-assemblies are dowel-fitted to the reference 
surface, thus ensuring stable alignment even under 
vibration. The only adjustment provided is a 
profile linkage for vernier control of the crystal 


The power supply tank contains a full-wave 
rectified and filtered supply for the X-ray tube. 
This supply can deliver up to 60kV and 50mA 
of low ripple power to the X-ray tube. The power 
supply components are immersed in transformer 
oil to avoid corona disturbances. In addition to 
the kilovoltage generator, this assembly contains 
the water-cooling controls and safety interlock 
circuitry associated with the operation of high- 
energy, continuous-duty X-ray tubes. 

The ratio recording console is completely dust 
sealed, yet provides quick service access behind 
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locked doors front and rear. Vertically mounted 
electronics chassis permit either in-service part 
replacement, or rapid exchange of entire assemb- 
lies. The operating controls have been reduced 
to two ; a master switch and a stand-by switch 
for the X-ray tube. No cooling is required for 
this unit, which contains but eleven vacuum 
valves. However, provision has been made to 
install special heat exchange equipment should 
the customer desire to place the console either in 
extreme heat or sub-zero areas. The heart of the 
ratio console is the self- ing strip-chart 
recorder, In the “ Quantrol,” the internal fixed 
reference voltage is replaced by the signal from 
the reference spectrometer. The signal, derived 
from the control element spectrometer, is con- 
nected to the usual input of the recorder. A 
ratio output of these two signals is achieved as 
the pen records. Because of the low power of 
the signals obtained from the Geiger detectors, 
and the need for proper calibrating networks, a 
ratio amplifier is interposed between the Geiger 
tubes and the recorder. This chassis contains 
dual networks to match the Geiger output to the 
recorder in terms readily understood by factory 
personnel. All such installations are therefore 
direct-reading, and a supervisor will have little 
trouble explaining its performance even to an 
untrained operator. 

The ‘ Quantrol”’’ has been designed for auto- 
mation applications. Gauging applications, such 
as the measurement of tin and zinc plating 
weights, have been completely developed. Other 
applications, like the measurement of the con- 
centration of various elements in ore concen- 
trates or tailings in a smelting operation are 
under way. Still other applications, like the 
measurement of copper or bromine in solutions 
are being studied for specific chemical process 
problems. In this field, the application of the 
** Quantrol” to the tin thickness gauging of tin 
plate has been developed furthest. To-day, the 
Applied Research Laboratories are co-operating 
with the Kaiser Steel Corporation, of Fontana, 
California, and the Wean Engineering Company, 
of Warren, Ohio, to install a double X-ray 
thickness gauge directly on a new electrolytic tin 
line at Fontana. This dual “ Quantrol ”’ instal- 
lation will be used at first to monitor continuously 
the tin coating on both sides of the strip as it 
passes down the main line. Later, Kaiser plans 
to use the “ Quantrol ’’ to regulate the process as 
a step toward full automation. 

Of all the techniques proposed to the tinplate 
industry for the continuous measurement and 
control of coating weight, the X-ray method 
seems best suited, as no physical contact need 
be made with the sample, and no destructive, or 
permanently dangerous sources of radiation 
need be utilised. Of the X-ray methods proposed 
to date, one utilises the absorption of the iron 
fluorescence generated in the steel base by the 
tin coating, for measuring tin thickness. 





Figs. 6 and 7—(Left) ‘* Quantrol ”’ _—_ quantometer for 


process 
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with spectrometer head, power supply unit and recording console. (Right) 


industrial control 
perry ‘* Reflectoscope ”’ ultrasonic unit for the continuous inspection of welded 
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Fig. 8—Budd ‘‘ Model-A Hotrodder ’’ gamma radiography machine, containing 
up to 25,000 curies of cobalt 60, for research work 


This absorption can be affected to a small 
extent by both the composition of the steel and 
the purity of the tin. Also, theoretically, the 
formation of a tin-iron alloy interface layer by 
remelting the tin for brightening could affect 
this absorption measurement. The present 
instrument utilises a much more direct and 
primary measurement, that of the X-ray fluoresc- 
ence of the tin itself. This measurement is much 
more independent of the composition of the 
base material, the purity of the tin, and the 
formation of an alloy interface layer, than the 
absorption measurement. It measures all the 
tin, and only the tin, directly. Furthermore, by 
measuring the emission of tin radiation, the 
Geiger current output increases with increased 
tin thickness, while it decreases when the absorp- 
tion measurement is used. The larger current, 
representing a greater number of photons, pro- 
vides increased accuracy, on an absolute basis, 
as thicker tin coatings are measured by the 
emission system, while the reverse is true with 
the absorption system. Thus, the *‘ Quantrol,” by 
using the emission method, provides the greatest 
accuracy for the thickest tinplate. This is the 
type of coating which allows the greatest tin 
saving by coating close to the specification limit. 


SPERRY PRODUCTS 

The highlight of the display by Sperry Products, 
Incorporated, of Danbury, Connecticut, was a 
working model of the recently developed ultra- 
sonic tube inspection unit which is illustrated in 
Fig. 7. The unit employs the standard “ Reflecto- 
scope *’ ultrasonic inspection instrument for the 
non-destructive detection of defects within 
materials, It requires access to only one surface, 
or side, of the material to be inspected. The 
instrument electronically generates ultrasonic 
vibrations and sends them in a pulsed beam 
through the part to be tested. Any discontinuity, 
as well as the opposite end, will reflect the vibra- 
tions back to the instrument, which measures the 
elapsed time between the initial pulse and the 
return of all reflections, and indicates such time 
lapse on a cathode-ray tube. The equipment 
displayed was designed specifically for the 
inspection of longitudinal butt-welded tubing. 
It is easy to install in a mill, simple to adjust, 
compact and sturdy. In operation, the unit is 
mounted directly on the tube mill. As the tubing 
moves from the welder, the search unit is 
advanced automatically to a predetermined 
position to inspect the weld. The unit is adapt- 
able to a wide range of tube sizes, and its width 
of only 7in permits placement between the rolls 
of the mill. The couplant is fed through replace- 
able curved plastic shoes, and a felt pad wipes 
the tubing prior to inspection. 

This automatic ultrasonic inspection system 
is designed to monitor continuously the longi- 
tudinal weld quality of welded tubing. It 


instantly indicates any variation from quality 
standards and can be arranged to actuate mech- 
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anical alarm devices, visual or audible signals, 
reject mechanisms, &c. It operates at the full 
production speed and inspects the complete 
weld thickness. Sound energy obtained from the 
reflectoscope and introduced into the tube from 
the search unit travels to the weld. As discon- 
tinuities are encountered, reflections occur and a 
pip appears on the c.r.t. screen. The amount of 
reflected energy may then be correlated with the 
quality of the weld, and a weld quality record be 
obtained on a pen recorder chart. 


THE BupDD COMPANY 


Two interesting new developments in the field 
of gamma radiography were exhibited at the 
stand of the Budd Company, of Philadelphia, 
Pennsylvania. The “ Model-A Hotrodder,”’ 
which is illustrated in Fig. 8, is a completely 
self-contained cobalt 60 irradiator. It is a high- 
capacity unit—containing up to 25,000 curies 


Fig. 10—12,000-ton press for the extrusion of stainless steels and titanium 
alloys at the Curtiss-Wright Metals Processing Division 
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Fig. 9—Budd ‘* 1060 Multitron’’ gamma radiography machine, containing up 
to 1000 curies of cobalt 60, for industrial radiography 


of cobalt 60—useful in research studies on the 
effects of ionising radiation of known energy 
distribution on various raw materials, products 
and processes. The machine is a complete 
installation in itself, requiring no special shielded 
room, no auxiliary radiation monitoring or 
alarm systems and no remote handling or other 
special equipment. It can be installed with 
complete safety and convenience wherever the 
floor loading requirements are met. 

The automatic features of the machine make 
its operation very simple. Once the sample has 
been inserted in the irradiation chamber, the 
operator merely pushes a single button on the 
control console. The sample door closes, the 
source moves into position automatically, and 
at the end of the preset time the cycle reverses. 
The source mechanism and the door to the 
irradiation chamber are fitted with both electrical 
and mechanical interlocks, thus removing the 
possibility of accidentally 
moving the source to 
the exposed position 
while the sample door is 
open. The machine is 
fabricated of heavy stain- 
less steel plate, and is 
filled with pure, void- 
free lead. It is provided 
with tubular access 
parts, allowing the sam- 
ple to be connected with 
outside water, gas or 
electrical lines during 
irradiation. The rod- 
shaped source array in 
the machine allows 
greater versatility in flux 
configurations than does 
the conventional an- 
nular-shaped source. If 
the sample is rotated 
(as on a small turn- 
table) in the irradiation 
chamber on an axis par- 
allel to that of the source, 
the effect is essentially 
the same as though the 
sample had been placed 
in an annular source of 
the same strength and 
with a radius equal to the 
centre-line separation 
between the axis of the 
source and the axis of 
rotation. Thus, by vary- 
ing this distance, the 
operator may vary the 
effective diameter of the 
corresponding annular 
source. Two timers are 
provided to provide for 
a wide range of ex- 
posure times, varying 
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from less than one minute to 120 hours. 

The company also displayed for the first time 
its “* 1060 Miultitron’’ gamma _ radiography 
machine, which is shown in Fig. 9. The unit 
has been designed especially to contain extremely 
strong sources of cobalt 60—up to 1000 curies— 
for purposes of industrial radiography. Like its 
smaller counterparts, it may be obtained with 
extra source positions to accommodate other 
sources, such as an iridium 192 source or a 
smaller cobalt 60 source, thus eliminating the 
need for purchasing more than one machine. 
Since the machine is designed primarily for very 
strong sources, it is not provided with a source 
tube for panoramic exposures, but is used as a 
beam producer only, Because of its high capacity, 
the unit is provided with completely fail-safe 
automatic controls, and is operated from a 
remote console. 

The “ 1060 Multitron’’ consists of (1) the 
shield or “head” within which the sources 
are stored when not in use, (2) completely auto- 
matic electrical controls mounted on the head, 
and (3) a remote console from which the unit is 
operated. The machine is designed primarily 
for the radiography of very heavy sections of 
steel and similar metals. Cobalt 60 is useful 
from about lin to over 9in of steel. The strong 
sources used in the machine allow very short 
exposure times, particularly in very thick sections. 
Once the specimen, together with its cassette, has 
been positioned in front of the head, the timer 
on the console is set for the proper exposure time 
and a single button is pushed. The electric drive 
moves the source to the exposed position, and 
at the end of the time the source is automatically 
retracted to the shielded position. If, for any 
reason, the power is cut, the battery portion of 
the circuit immediately takes over and returns 
the source to the shielded position. Interlocks 
on the door to the radiography room may be 
tied into the circuit if desired. 


CURTISS-WRIGHT CORPORATION 


The display of the Metals Processing Division, 
Curtiss-Wright Corporation, of Buffalo, New 
York, stressed the stainless steel and titanium 
alloy products now being extruded on the firm’s 
12,000-ton press, which is illustrated in Fig. 10. 

In the field of stainless steel, tubular goods are 
produced from centrifugally cast hollow billets 
using the Ugine-Sejournet process. The uni- 
formity of metallurgical properties in the finished 
product is initially obtained by controlling the 
physical and chemical composition of the billets. 
This control is accomplished in centrifugally 
casting and machining the billets to meet the 
requirements of the extrusion process. The 
steel extrusion process involves pushing the raw 
billet stock over a mandrel rather than pulling 
or rolling it. Its physical properties are therefore 
imparted under compression. The compression 
force of the high-speed ram is transferred into 
both axial and longitudinal flow of the stock as 
it is forced through the die and over the mandrel. 
The sizes of billet containers available—up to 
26in diameter—afford reduction ratios far greater 
than those hitherto attainable. Consequently, 
the working of the material under reduction 
ratios of 5 : 1 to 75 : | is of a range not previously 
experienced. The effects on the extruded tubular 
product of these forces acting simultaneously 
under pressures of up to 12,000 tons constitute 
an area of metallurgical investigation which has 
not yet been completely explored. The virtually 
unlimited range of ferrous materials which the 
press is capable of extruding, from mild carbon 
steel to the ultra high-strength alloys, adds pro- 
portionately to the scope of physical properties 
to be dealt with. 

The Metals Processing Division has extruded 
some 40 tons of commercially pure and alloyed 
titanium. From this continuing backlog of 
experience has grown the confidence to offer 
standard extruded rounds to producers and users 
of machined titanium parts. The development 
of methods for multi-orifice die extrusions in 
the 12,000-ton press has made it possible to 
produce a wide range of rod diameters in lengths 
up to SOft, combining the most desirable effects 
of both small and large capacity extrusion 
presses. Additionally, the reduction ratios 
afforded by the press impart qualities to the 
extruded product that indicate superiority over 
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rolled or drawn round in many _ respects. 
Titanium rounds are now available in standard 
diameters from jin to 6in. Standard dies to 
produce these sizes are being maintained. 
Random lengths range from 6ft to 10ft, and 
greater lengths, up to SOft are available in 
the smaller sizes. A nominal cutting charge is 
made for specified lengths smaller than random. 
These titanium rounds are normally supplied 
with a ground surface. Centreless grinding offers 
a uniform surface and closely-controlled dimen- 
sion for the most exacting requirements. For 
application where the precision of centreless 
grinding is not required, where, for example, 
the rod is to be turned or otherwise reduced 
slightly in diameter, the firm can supply rod in 
the as-extruded condition. In this condition, 
the rounds have a surface finish of the order of 
150 micro-inch r.m.s. 


HIGH VOLTAGE ENGINEERING CORPORATION 


Various new applications of “* super-voltage ” 
X-ray techniques for non-destructive inspection 
in the metals industry were shown at the stand 
of the High Voltage Engineering Corporation, 





Fig. 11—2 MeV Van de Graaff radiography machine 
in a telescopic mount for heavy ordnance inspection 


of Cambridge, Massachusetts. Of particular 
interest were the radiographs illustrating the use 
of the company’s Van de Graaff “* super-voltage ”” 
X-ray generators in circumferential radiography. 
In “ super-voltage’’ radiography the X-rays 
generate in all directions. With the Van de 
Graaff machine, X-rays in a particular sector 
can be selected by the use of special absorbing 
diaphragms, providing either a conical beam in 
the forward direction or a wider, sideward beam 
for panoramic radiography. With this latter 
improvement groups of castings can be placed 
in a circle about the X-ray tube axis to obtain 
single set-up, single-exposure, simultaneous radio- 
graphy. Another example of this technique, 
which was demonstrated at the show, is the use 
of the panoramic beam for the study of complete 
girth seams of welded pressure vessels, also in 
one exposure and a single set-up. The wide-range 
flexibility of the Van de Graaff machine in the 
inspection of both light and heavy materials 
was also shown. Radiographs produced by the 
company’s | MeV unit in single-exposure studies 
of a precision jet blade casting with thicknesses 
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varying from yin to well over lin were 
displayed. The Van de Graaff unit is an X-ray 
machine designed to cover the range from frac- 
tional thicknesses to those beyond Sin in steel. 
Fig. 11 shows a 2MeV unit suspended in a 
telescopic mount, a model of which was displayed 
by the tirm at the exhibition. Another special 
mount, designed for the 1MeV unit, enables 
the movement of the machine to any site in the 
shop with a minimum of effort, for use at any 
angle from the horizontal to the vertical. The 
company’s 1MeV and 2MeV Van de Graaff 
machines are of d.c. design—that is, the beam 
of the particles generated contains less low-energy 
radiation, reducing scatter and increasing pene- 
trating power. This characteristic enables thin 
objects to be radiographed without the oblitera- 
tion of detail by excessive low-energy radiation. 
The focal spot of only 0-030in diameter ensures 
sharp images on X-ray film, enabling small dis- 
continuities to be seen more clearly. The size 
of the focal spot substantially reduces the distance 
as well as the longer set-up times required with 
larger spots. Furthermore, since, with the Van 
de Graaff machine, the X-ray can be placed 
close to the objects under study, the size of the 
room housing the equipment can be held to a 
minimum, thus materially lowering the overall 
costs of the installation. 


( To be continued ) 


Contract Award for an Atomic 
Merchant Ship 


THE Maritime Administration and the Atomic 
Energy Commission have awarded a contract 
for the construction of the first American nuclear- 
powered merchant ship, the N.S. ‘ Savannah,” 
to the New York Shipbuilding Corporation of 
Camden, New Jersey. The contract will be on a 
fixed price basis for 20,908,774 dollars and it 
provides for the construction of the ship and 
for the installation and testing of the ship’s 
nuclear propulsion system, which will be 
provided by the Babcock and Wilcox Company 
under a separate contract with the Atomic Energy 
Commission. The award of the construction 
contract keeps on schedule the plans for the 
nuclear-powered merchant ship, which call for 
the keel-laying in 1958, launching in 1959 and 
operation of the ship upon the high seas in 1960. 
The ship contracted for was designed by George 
G. Sharp, Incorporated, of New York, which 
prepared the contract plans and specifications 
and performed the associated engineering work 
for the vessel. 

The N.S. “ Savannah”’ will be of all-welded 
construction and will have the following charac- 
teristics :— 


Length ... 587ft 
Beam... Se : 78ft 
Full load displacement, tons 21,800 
Deadweight, tons me 10,190 
Normal power, shaft horsepower 20,000 
Service speed, knots : a Z 20 
Passenger capacity ‘nb P ec aate 60 


The operation of the entire power plant of 
the ship, comprising both nuclear and conven- 
tional components, will be remotely controlled 
from a single console situated within an 
air-conditioned control room adjoining the 
machinery space. Provisions have been made 
in the design of the ship to permit tours allowing 
visitors to view the ship's machinery in operation, 
The nuclear power plant of the ship will be of an 
advanced pressurised water design, and the pro- 
pulsion equipment will be a steam turbine con- 
nected to a single propeller shaft through double 
reduction gears. 

The construction of the N.S. “ Savannah ”’ 
is the outgrowth of the suggestion first made by 
President Eisenhower that a nuclear-powered 
merchant ship be constructed as a demonstration 
to the world of America’s determination to 
develop the peaceful application of nuclear 
power. In July, 1956, Congress authorised the 
construction of the ship to gain practical 
engineering, building and operating experience 
and to gauge the economics of future nuclear 
ships in foreign commerce. President Eisenhower 
determined that the ship should bear the name 
“Savannah” in commemoration of the S.S. 
“* Savannah,”’ the first American flag steamship 
to cross the ocean employing steam power. 








Appointments 


Mr. Perer Extiott, general manager of Myton, 
Ltd., has been appointed a director. 

Mr. J. A. COCHRANE has been appointed a director 
of Q.V.F., Lid., Stoke-on-Trent. 

Dr. A. D. Merriman has been appointed con- 
sultant on scientific projects of Edgar Allen and 
Co., Lid. 

Mr. RicHarp Lioyp and Mr. Jonn Hope ALLAN 
have been appointed directors of the Effingham Steel 
Works, Ltd. 

Mr. S. Hae and Dr. A. B. Warrwortu have been 
appointed directors of the A.E.I. Lamp and Lighting 
Company, Lid. 

Mr. J. Driscoiy has been appointed sales manager 
of the English Electric Company's diesel engine 
division at Brownsover Hall, Rugby. 

G. AND J, Wer, Ltd., has announced the appoint- 
ment of Dr. R. S. Silver, M.I.Mech.E., F.Inst.P., as 
general manager of its technical division. 

Mr. J. A. C. Wiams, A.M.I.Mech.E., 
A.F.R.Ae.S., has been appointed principal of the 
College of Aeronautical and Automobile Engineering, 
Chelsea. 

Brook Morors, Ltd., has announced that Mr. 
A. C. Woollard, second sales engineer at the Plymouth 
office, has been transferred to the Swansea office in 
ape same mig are 

. A. Ersxine, M.LE.E., managing director 
of Enkine, Heap and Co., Ltd., has been appointed 
president of the Manchester and District Engineering 
Employers’ Association, for 1958. 

Lioyp’s ReGisTeR OF SHIPPING has announced that 
Mr. W. L. A. Derby has been elected deputy chairman 
and treasurer in succession to Mr. A. C. Grover, who 
has been elected deputy chairman of Lloyd’s. 

Tue Bristo. AEROPLANE Company, Lid., has 
announced that Mr. J. F. Harper has been appointed 
a director. Mr. J. W. Reader Harris has su 
Mr. Harper as secretary of the parent company. 


Decca NAviGATOR ComPANy, Ltd., announces that 
Mr. Herbert C. Lambert has been appointed a director 
and group controller, and Mr. George Hawker and 
Mr. Graham L, Coles have been appointed directors. 


Mr. R. F. HayMAN, industrial gas officer, of the 
Gas Council, has been appointed chairman of the 
Industrial Gas Development Council in succession 
to Mr. W. H. Tarn, whose term of office has expired. 


Mr. A. R. Martuias has been appointed chairman 
of the Lead Development Association for the current 
year in succession to Mr. H. L. Evans. Lieut.-Colonel 
W. E. Grey has been reappointed chairman of the 
Lead Sheet and Pipe Section of the Association. 


Mr. E. Pearson has been appointed assistant sales 
manager of Fielden Electronics, Ltd. Mr. G. Ensor, 
general manager of the company, has now resumed 
the office of sales manager in addition to his other 
duties. 

Tue CoLLece of AERONAUTICS, Cranfield, Bedford- 
shire, has announced the appointment of Mr. John 
Loxham, M.I.Mech.E., to the Chair of Aircraft 
Economics and Production. Mr. Loxham will take 
up his appointment on April 1, 1958. 

THe Ministry oF Suppty has announced the 
appointment of Mr. P. E. Pollard as Director of 
Electronics Production (Munitions), Mr. P. W. 
McGuire, previously Superintendent, R.O.F., 
Chorley, has been appointed Superintendent, R.O. F., 


Dalmuir. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., has announced the appointment of Mr. A. O. 
Ahiguist, A.M.I.Mech.E., as sales manager, mech- 
anical department, in succession to Mr. H. Lawson- 
Jones, who will act in an advisory capacity. Mr. 
Lawson-Jones has been transferred to sales manage- 
ment. 

LONDON TRANSPORT announces that Mr. J. A. 
Neale has been appointed a principal executive 
assistant in the office of the recruitment and training 
officer, responsible for the sections at 55, Broadway, 
S.W.1, concerned with training and education, 
recruitment and promotion of administrative and 
technical staff. 

Tue Unrrep Steet Companies, Ltd., has announced 
that Mr. K. G. Lampson, Lieut.-Colone! P. F. Benton 
Jones and Lieut.-Commander G. W. Wells have been 
appointed directors of Steel, Peech and Tozer and 
the Workington Iron and Steel Company. Lieut.- 
Cojonel Benton Jones has also been appointed a 
director of the Beckermet Mining Company, Ltd. 

Summs Motor Unrts, Ltd., announces that its 
engineering division has been divided into three 
separate sections, each with c chief engineer ; the 
new chief engineers are : Mr. T. Paterson, fuel injec- 
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Personal and Business 


tion — ; Mr. R. H. Shimwell, electrical division, 


and Mr. K. Youngman, tur’ division. Mr. 
2 te Dunn has been appointed an associate director, 
has charge of a new product development divi- 
Mr. Dunn has also been appointed a director 
. F. Landon and Partners, Ltd., Industrial Fan 
Heater Company, Ltd., Simplus Products, Ltd., 
Hadrill and 


orstmann, Ltd. 
Business Announcements 

CLAUDE-GENERAL NEON Licuts, Ltd., has 
announced the retirement of Mr. E. J. Shuter, London 
sales manager. 

British UnrireD TRACTION, Ltd., states that its 
address is now 96, Piccadilly, London, W.1 (telephone, 
Grosvenor 7121-3). 

Fopens, Ltd., Elworth Works, Sandbach, Cheshire, 
has a sales Office at 139, Park Lane, London, 
W.1 (telephone, Grosvenor 5932). 

Mr. Davin C. HaGen, head of the technical division 
of G. and J. Weir, Ltd., has retired, on medical 
advice, after forty-seven years’ service. 

Mr. J. HuGH NEILL, deputy chairman of James 
Neill and Co. (Sheffield), Ltd., is leaving England 
on January 22, on a nine-week “ round-the-world ”’ 
business trip. 

Tue A.E.I. Lamp AND LIGHTING Company, Ltd., 
States that the lamp and lighting factories in the 
A.E.I. Group, formerly owned by the British 

m-Houston Company, Ltd., have been trans- 
ferred to the A.E.I. Lamp and Lighting Company, 
Ltd, The uarters of the company has moved 
from Rugby to Melton Road, Leicester. 


Contracts 


CANADIAN Paciric STEAMsSHIPS, Ltd., has signed a 
contract with Vickers-Armstrongs, Ltd., for the 
building of a passenger liner at the Walker Naval 
Yard. The ship, of 27,500 gross tons, will carry 200 
first-class and 875 tourist passengers, and will be 
fully air conditioned. 

THe Power-Gas Corporation, Ltd., Stockton-on- 
Tees, has received from the Stockholm Gas and 
Waterworks an order for two units of Segas plant 
(three-vessel design), each capable of manufacturing 
2,000,000 cubic feet of town gas a day using heavy 
oil or light distillate as feedstock. 


HEENAN AND FrRoupe,, Ltd., Worcester, has 
received an order for an “F.A.16”’ dynamometer with 
a capacity of 15,000 b.h.p., from Maquinista Terrestre 
y Maritima of Barcelona, Spain. Another order 
recently received by the firm, from Ingersoll-Rand 
of America, is for an ““F.A.9”’ dynamometer of 5000 
b.h.p. at 200/450 r.p.m. 


THE BriTisH TRANSPORT COMMISSION has placed an 
order with J. Samuel White and Co., Ltd., for two 
passenger ships of 3800 tons gross for the Channel 
Islands service. The ships will have an overall length 
of 321ft by 5ift moulded breadth, and one class 
accommodation for 1400 passengers, eighteen motors 
and a cargo capacity of 25,000 cubic feet. Propulsion 
will be oy two sets of geared turbines to give a speed 
of 20 knots. Two cargo ships of 1000 tons gross will 
be built by Brooke Marine, Ltd., and will have a 
length overall of 228ft by 38ft moulded breadth, and 
be powered by two sets of diesel engines. 


RICHARD CosTalIn, Ltd., and Constructors JOHN 
Brown, Ltd., are part of an international group 
awarded a contract by the Iranian Oil Exploration 
and Producing Company for a new terminal in the 
Persian Gulf at Kharg Island, which will make it 
possible to increase production from the oilfield at 
Gach Saran. The project includes a 26in/28in pipeline 
from the oilfield to the sea, 30in underwater sealine 
to be laid to a depth of approximately 150ft, tankage 
and storage facilities, workshops, housing and 
amenities, and a loading jetty and boat harbour. 
The total cost of the project is estimated at 
£20,000,000. 

Davy AND UNITED ENGINEERING ComPANy, Ltd., 
has received orders for rolling mill equipment, to the 
value of about £4,000,000, from South Durham Steel 
and Iron Company, Ltd. The plant ordered includes 
two 150in wide, four-high rolling mills, each mill 
being driven by twin 4500 h.p. motors, ae rolling 
speeds up to 1020ft per minute. These mills will be 
capable of producing high-quality steel plate up to 
136in finished width. Other items in the contract are 
a hydraulic hot slab shear with a power of 2750 tons, 
capable of cutting slabs of hot steel up to 18in thick 
and 18 tons in weight, and about 8000 tons of plate 
shearing and finishing machinery. To assist overall 
delivery of the whole plant this latter equipment will 
be manufactured by Vickers-Armstrongs (Engineers), 
Ltd., under Davy-United’s engineering supervision. 


ae. 
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Miscellanea 


EFFECTS OF HEATED DISCHARGES ON THE TEM- 
PERATURE OF THE THAMES EsTUARY.—In our issue 
of December 20, 1957, in an article under this 
title a misprint occurred in Equation 12 at the 


bottom of the first column on page 894. The 
equation should have read 
Ose 020 + Hye . » (12) 
eta ttn INSTRUMENT SHOW, 1958.—The 


fourth international instrument show, sponsored by 
B. and K. Laboratories, Ltd., 57, Union Street, 
London, S.E,1, will be held at Caxton Hall, West- 
minster, London, from March 24 to 29. About 
sixty firms from ten countries are expected to par- 
ticipate and their exhibits will include examples of 
printed circuits, u.v. microscopy, e-p-r spectroscopy 
and telemetry. 


New U.K. DeLecate to C.E.R.N.—Dr. H. W. 
Melville, F.R.S., secretary of the D.S.LR., has been 
appointed to succeed Sir Ben Lockspeiser as one of 
the Government’s delegates to the council of C.E.R.N. 
(the European Organisation for Nuclear Research). 
Sir Ben, who retired from the U.K. public service in 
March, 1956, and who was the president of C.E.R.N., 
until the end of 1957, has asked to be relieved of his 
responsibilities as a member of the council. 


BRITISH ELECTRICAL AND ALLIED INDUSTRY AT 
BrusseLs EXHIBITION.—The British Electrical and 
Allied Industry Section of the 1958 Brussels exhibition 
has published a list of contributing associations and 
firms, which number about 160 participating in the 
collective exhibit of the British electrical and allied 
industry. The organising committee suggests that 
interested firms which have not yet notified their 
intention of supporting the collective exhibit, should 
write forthwith to the organising secretary, British 
Electrical and Allied Industry Section, 36, Kingsway, 
London, W.C.2. 


Stpe-LoaDING ForK Truck.—A new range of 
side-loading fork trucks, made by Cleco Electric 
Industries, Ltd., Foundry Square, Leicester, is avail- 
able in a number of models with capacities from 1 to 
5 tons and for lifts up to 10ft. With this design the 
fork gallows assembly is traversed out to the side of 
the truck to pick up a load and then retracted back 
to withdraw the load from a stack for travelling pur- 
poses. The trucks are battery driven with hydraulic- 
ally operated fork equipment, and incorporate means 
of four-wheel steering to enable manceuvring round 
awkward corners when necessary. 


RESEARCH AND DEVELOPMENT STATION FOR 
ConTROL SystemMs.—A research and development 
station has recently been opened at Leatherhead, 
Surrey, by Constructors John Brown, Ltd. The 
primary object of the station is stated to be sponsored 
development on behalf of Government departments, 
industrial organisations, and the and 
construction divisions of the company. It will cover 
process development and investigation of chemical 
engineering problems, development of automatic 
control systems, and problems of nuclear engineering. 
The site of 4 acres contains laboratories and pilot- 
plant buildings. Special attention has been given to 
facilities for work requiring large-scale pilot plants. 


TUBULAR ENGINEERING.—A new film entitled 
“Tubular Engineering,” produced by Ace Dis- 
tributors, Ltd., for Tubewrights, Ltd., a subsidiary 
of Stewarts and Lloyds, Ltd., was shown in London 
last week. The film is a sequel to “* The Tubewright ” 
and shows the second stage in the development of the 
use of the hollow section for structural purposes. 
Many examples of tubular construction are illustrated, 
including the National Coal Board’s sea boring tower, 
a 603ft radio mast in Gibraltar, which is claimed to be 
the world’s highest all-tube self-supporting structure, 
and the roof of a new experimental tank built for the 
Admiralty, where the roof trusses span 218ft 3in. 
The film runs for twenty-six minutes and is available 
in 16mm and 35mm sizes. 


Royat Society oF Arts Prizes.—The Royal 
Society of Arts has announced a competition for the 
Howard prize, valued at £50. This prize becomes 
available under the terms of a trust, established in 
1868, for the purpose of making awards to the 
authors of “treatises on steam or other motive 
agents.”” The prize now offered is for a “ treatise 
on some aspect of the subject of motive agents.” 
The Society is also offering the Fothergill prize of 
£20 for a “ descriptive essay or model embodying 
some new idea for the prevention or suppression of 
fire.” Entries for both prizes must be received by the 
Royal Society of Arts, 6-8, John Adam Street, 
Adelphi, London, W.C.2, by July 31 next. Full 
particulars may be obtained from the secretary of the 
Society at the above address, 
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British Patent Specifications 


When an invention is from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification (s without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of 
complete specification. Copies of a may be obtained 
at the Patent O, Sales Branch, 15, Southampton Buildings, 
Cc Lane, W.C.2, 3s. 6d. each. 


INTERNAL COMBUSTION ENGINES 


787,662. March 29, 1955.—Liquip Fug ATOMISERS, 
Joseph Lucas (Industries), Ltd., Great King 
Street, Birmingham, 19. (/nventor: Albert 
Edward Clarke.) 

The invention relates to liquid fuel atomisers of 
the kind comprising a rotary cup for receiving the 
fuel at its base and discharging it at its rim, the 
cup having combined with its open side a cover disc 
which forms with the rim of the cup an annular dis- 
charge gap. The object of the invention is to provide 
an improved atomiser adapted to effect rapid 
and intimate mixture of the fuel with the 
atmosphere of a combustion chamber. Referring 
to the drawing, the main part of the atomiser may be 
of any conventional construction, comprising a rotary 
cup A having a fuel inlet aperture B in its base. 
In place of the con- 
ventional cover disc at a /D 
the open side of the ina 

afte 








cup, there is provided 
a disc C which, on its 
outer side, has radial | 
flow fan blades D. 
These blades are adapt- 
ed to receive air or 
other gaseous stream 
at their centre and to 
discharge it radially 


outwards around the 


' ! (FX) 
periphery of the disc yY 
ge eged ~ oo Oe te 
to e emergent fue 

spray. If desired, the siantiisseete 
blades may be enclosed by an outer plate having a 
central orifice through which the gaseous stream can 
enter and forming with the cover disc an annular 
nozzle for discharge of the stream. The cup A is 
rotated by an electric motor or other convenient 
source, and the liquid fuel is supplied by a pipe E. 
By means of this construction, a us stream 
is blown into the fuel spray, causing rapid and 
intimate mixture with the fuel, and so effecting 
rapid and localised combustion of the fuel.— 
December 11, 1957. 


LIFTING APPLIANCES 


787,404. February 18, 1955.—Bi-Pop Jacks, Metalli- 
facture, Ltd., Dakeyne Street, Nottingham. 
(Inventor : Bertram Donald Granger.) 

The invention is concerned particularly with 
improvements in bi-pod jacks. One object of 

the invention is to provide a bi-pod jack for lifting a 

road vehicle such that when the vehicle is in the raised 

position the bi-pod is substantially vertical. Referring 
to the drawing, a jack comprises downwardly diverg- 

ing struts A and B welded at their base ends to a 

plate C and connected at their upper ends to a casing 

D. A lead screw E depends from the casing and a 

sleeve F with a longitudinal slot G fits over the screw. 
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The sleeve is welded to the casing D and the struts. 
Mounted on the lead screw is a bush H with a load- 
engaging element J in the form of a spigot pivotally 
connected by means of a pin K An inter- 
mediate support plate L welded between the struts 
locates the sleeve} F. Provision is made for 
rotation of the screw at the upper end by a bevel gear 
which co-operates with a bevel gear on a shaft 
cranked to form a handle. The vehicle has a socket 
at the side, under the running board, and the spigot J 
is inserted into this socket. The jack is then set with 
the struts substantially vertical. The handle is rotated 
in a direction which causes the bush or nut H to move 
up_the lead screw, which results in the vehicle being 


THE ENGINEER 


raised ; as the vehicle is raised it pivots about the 
wheels on the far side, thus causing the socket to 
move in an arc. As the socket moves in an arc, the 
bush H rises substantially parallel to the arc, by virtue 
of the inclination of the lead screw, until the nut is 
fully raised up to the apex and is then vertically over 
the base of the bi-pod. Thus, throughout the lifting, 
the bi-pod is vertical and at the maximum load posi- 


, tion, when the bush is fully raised, maximum support 


is obtained by the struts remaining vertical. At this 
position the stress on the lead screw is comparatively 
small, since only a small portion will be in tension. 
The struts of the jack have only downward thrust at 
maximum lift and no horizontal force applied to 
them, which tends to make the foot of the jack slide, 
thus increasing the chances of the jack slipping.— 
December 11, 1957. 


MINING ENGINEERING 


787,131. April 25, 1955.—TeELescopic Prr Props, 
Karl Gerlach and Hans Gerlach, Homberger 
Strasse 86, Moers/Niederrhein, and Lerchen- 
strasse 26, Homburg/Saar, Germany. 

The invention relates to telescopic pit props, and 
more particularly to locks for holding together the 
two parts of a prop. There are shown in the drawing 
an inner prop part A, an outer prop part B, and a 
lock C for holding the two parts together. The 
lock is in the form of a U-shaped clamping band, 
the two limbs D of which form outwardly-projecting 
cheeks urged together by a clamping screw E. In 
the region of engagement between the clamping 
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band and the inner prop part A, a number of slits F 
divide the clamping band into separate strips G 
of mainly circular form. The slits preferably 
extend as far as the limbs D of the lock, which are 
substantially inelastic, so that the most marked 
deformation takes place in the loop portion of the 
clamping band when the clamping device is operated. 
The slits F may, as illustrated, be of uniform and 
equal widths. In this way, the slitting has a further 
effect, since some or all of the individual strips G 
move with the inner prop part in the event of its 
sinking so as to cause a reduction of the aperture 
surrounding the inner part and a tilting of the 
individual strips, thereby to increase the clamping 
of the lock C on the inner part A. The lock described 
is only one of the possible embodiments of this 
invention.—December 4, 1957. 


HYDRAULIC MACHINERY 


786,780. January 6, 1955.—HypRAULIC SHOCK 

. Armstrong Patents Company, Ltd., 

Eastgate, Beverley, Yorkshire. (Inventor: 
William Armstrong.) 

The main object of the invention is limitation of 
the piston travel, particularly on the rebound stroke, 
and a further subsidiary object is gradual retardation 
of the piston at the limit of its travel. From the 
drawing it will be seen that the shock absorber 
comprises a piston A with an associated piston rod B 
adapted for mounting to one of two parts whose 
relative movements are to be cushioned, and an 
outer casing C adapted for mounting to the other one 
of those two . Fixed within the outer casing is a 
cylinder block D which has a bore E through 
which the piston rod passes in substantial liquid 
sealing relationship. The block D has counterbores 
F and G at either side, the former having an inclined 
base H and communicating through passages J and K 
with a threaded aperture ZL within which is screwed 
a drain pipe M enabling leakage through the bore E 


to be returned. The counterbore G receives a cylinder 
sleeve N and between this sleeve and the outer casing 
C there remains an annular space O serving as a 
reservoir. The piston A has a passage or passages 
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extending through from one side to the other and 
controlled by a one-way or non-return valve which 
allows liquid to be forced through the piston to the 
piston rod side as the piston is moved down in the 
cylinder sleeve. Also not appearing in the drawing 
is a one-way valve at the bottom of the cylinder 
sleeve which allows the admission by induction of 
fresh liquid from the reservoir on upward movement 
of the piston. Two grooves, P and R, are cut into 
the cylindrical surface of the block D, the groove P 
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accommodating a sealing ring of rubber or like 
packing material. The groove R is wider and come 
municates through bored passages T and U with a 
threaded aperture V in which is screwed a so-ealled 
foam tube W. Outlet flow from the foam tube to 
the reservoir may be through a further one-way 
valve. The interior of the cylinder sleeve N com- 
municates with the groove R through a lateral 
discharge port or ports X ; in the form of construction 
illustrated there are four such ports displaced rela- 
tively by 90 deg. It will be evident that as the piston, 
together with the piston rod, rises in the cylinder 
on the rebound stroke, the ports X become covered 
ultimately by the piston and a volume of liquid is 
trapped in the space indicated Y to provide a cushion ; 
this arrests rebound movement of the piston and 
acts asa stop. It will also be appreciated that cut-off 
of the discharge of liquid from the piston rod side 
of the piston is abrupt. A modified form of piston 
> ag shown on the specification.—November 27, 


ROAD ROLLERS 

787,550. March 22, 1956.—Frames FOR SELF- 
PROPELLING ROAD ROLLERS, Etablissements 
Richier, Usine de Montjoly, Charleville 

(Ardennes), France. 
The invention relates to an improved frame struc- 
ture for self-propelling road rollers which makes it 
possible, by means of ballast loading, to vary as 


desired the total ground pressure exerted by the 
wheel sets of the roller and also the load distribution 
A 








between the wheel sets. The frame illustrated in the 
drawings consists of a hollow box-shaped structure of 
rectangular cross section, the transverse walls A 
having substantially the width of a conventional 
frame, whilst the height of the lateral walls B 
is calculated to im the necessary strength to the 
frame. The box-shaped frame structure illustrated 
may comprise a substantially horizontal main portion 
divided into two compartments C and D, and an 
inclined portion E at the front. A number of suitably 
located holes F, G and H are provided to permit the 
filling of the various compartments of the frame, and, 
on the other hand, drain holes J, K and L are also pro- 
vided, as shown. It will be readily understood that, 
according to the quantity of ballast introduced into 
the box structure and its distribution, the pressure 
exerted by the front and rear wheels or rollers is 
varied.— December 11, 1957, 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Sat., Jan. 18.—Oxrorp, ReapinGc anp Disrricrs BRANCH : 
Clarendon Laboratory, Oxford, “ Research at the Clarendon 
Laboratory,”’ 7 p.m. 

Tues., Jan. 21.—Tynesipe Brancn: Visit to Quasi-Arc, Ltd., 
Team Valicy Trading Estate, Gateshead 

Wed., Jan. 22.—Sourn East LONDON BRANCH: Visit to New 
Cross Telephone Exchange. ye NOTTINGHAM BRANCH : East 
Midiands lectricity Board's Showroom Theatre, Smithy Row, 
Nottingham, Railway Electrification,’ I. Bagdzinski, 
7.30 p.m. 

Thurs., Jan, 23 
High Street, Croydon, “ 
Vaus, 8 p.m. 

Fri., Jan. 24.—Stoxe anp Crewe Brancu: Royal 
Crewe, “ Magnetic Amplifiers,"’ D. C. Evans, 7.30 p.m 


BRITISH COMPUTER SOCIETY 


York Hall, Caxton Hall, Westminster, London, 
* N. Levin, 


-SouTH Lonpon Brancn : Greyhound Hotel, 
Radar Aids to Navigation,”’ N. E. R. 


Hotel, 


Mon., Jan. 20. 
S.W.1, “ The Physical Principles of Xerography,’ 
6.15 p.m. 

BRITISH INSTITUTION OF RADIO ENGINEERS 

Wed., Jan. 22.-SoutTH Waues Section : Department of Physics, 


University College of South Wales, Cardiff, “ Applications of 
Magnetic Recording,’’ J. Cunningham-Sands, 6.30 p.m 


ELECTRICAL ASSOCIATION FOR WOMEN 
Mon., Jan, 20.—Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, London, W.C.2, 13th Caroline Haslett 
Trust Lecture, Miss M. P. Binks, 6 p.m 
Wed., Jan. 22.—S.W. Essex Centre: Dr. Johnson Hotel, 
Barkingside, “ Method Study and Work Measurement,” 
C. E. M. Clarke, 8 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Mon., Jan. 27,---1 ge CENTRE : Lighting Service Bureau, 24, 
Aire Street, Leeds, ‘Chance and Vision,’’ D. L. Smare, 
615 p.m & Lex hoes Centre: Demonstration Theatre, 
East Midlands Electricity Board, Charles Street, Leicester, 
“Modern Applications of Plastics to Lighting Fittings,”’ 
P. H. Collins, 7 p.m. 

Tues., Jan. 28.—Leeps CENTRE 
Ferensway, Hull, “* Chance and Vision,’* 


Yorkshire Electricity Board, 
D. L. Smare, 6.30 p.m. 


INCORPORATED PLANT ENGINEERS 
To-day, Jan. 17.—BiemincHam BrancH: Imperial Hotel, 
Temple Street, Birmingham, “ Fuel Injection,’’ T. G. Charles- 
worth, 7.30 p.m 
Thurs., Jan. 23.—-Lonpon Brancn: College of Preceptors, 
Bloomsbury Square, London, W.C.1, “ History and Develop- 
ment of the Single Bucket Excavator,"’ Mr. Broughton, 7 p.m. 
Mon.. Jan. 27.—West aND East Yorxsuire Branco: The 
University, Leeds, “Ferrybridge *‘B’° Power Station,’’ 
/. H. Dunkley, 7.30 p.m. 
, Jan, 28.—-SoutH Waves BRANCH : : 
Park Place, Cardiff, “* Application of 
G. W. Bowley, 7.15 p.m. 


South Wales Engineers’ 


Tues . Z 
Plastics in 


Institute, 
Industry,”’ 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., Jan, 21.—East ANGLIAN Section : Lecture Hall, Public 
Library, Ipswich, “‘ Manufacture of Aircraft Engine Castings,” 
C. W. Hicks, 7.30 p.m. 


INSTITUTE OF FUEL 


Wed., Jan. 22.—1nstitution of Civil Engineers, Great George 
Street, London, S.W.1, “ The Shatter Strength of Cokes From 
High-Volatile Coals: Use of Plastometer Measurements on 
Biends for Test-Oven Experiments,’ D. W. Gillings and W. 
Lawson, 5.30 p.m 

Thurs., Jan. 23.—-Merseysipe Sus-Section 
ing Society's Rooms, 9, The Temple, Dale Street, Liverpool, 
Discussion on “Space Heating Without Smoke,”’ 7 p.m. 
%& MiIpLanp Sec yooee James Watt Institute, Great & harles 
Street, Birmingham, ‘The Mechanical Properties of Coal,’: 
L. C. Tyte, 6.30 p.m > Scorrisu Section : Royal College of 
Science and Technology, Glasgow, “ Fuel Aspects of Nuclear 
Power Generation,” J. A. Croucher, 7 p.m 


Liverpool Engineer- 


INSTITUTE OF METALS 
Thurs., Jan. 23.—Bimmincuam Locat Section: Birmingham 
Exchange and Engineering Centre, Stephenson Place, Birming- 
ham, “ Electric Furnace Developments,”’ P. Hancock, 
6.30 p.m 


INSTITUTE OF NAVIGATION 


Royal Geographical Society, 1, Kensington 
The Influence of Atmospheric Con- 
"J. R. Saxton, 5.15 p.m. 


To-day, Jan. 17 
Gore, London, $.W.7, “ 
ditions on Radar Performance,’ 


INSTITUTE OF PHYSICS 
Tues., Jan. 21.—Mtptanp Brancn : Birmingham Exchange and 
Engineering Centre, Birmingham, “The Computer and Its 
Uses,”" ©. Robinson, 7 p.m. 
Wed., Jan. 22.—EDUCATION Group : 
don, S.W.1, “ Presenting Science 
B. C. Brookes, 6 p.m 


47, Belgrave Square, Lon- 
in Physics Text Books,’ 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
21.—-NorTH EasTern CENTRE Three Tuns Hotel, 
“ The Design and Construction of a Modern 
8. C. Marks, 7 p.m 


Tues., Jan. 
Durham City, 
Goods Carrying Vehicle,”’ A 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Jan. 21.—Lonpon Branca The Hoare Memorial Hall, 
Church House, London, §.W.1, in conjunction with the British 
Nuclear Energy Conference, all-day Symposium on “ Nuclear 
Energy.” x NortH Western Brancu Blossoms Hotel, 
Chester. “ Production of Boron-10 by Distillation of Boron 
Trifluoride,” P. Netley, 7 p.m 

Wed., Jan. 22.-NortTH Western Brancu : Chemistry Depart- 
ment Lecture Theatre, The University, Leeds, “‘ Heat Transfer 
Analogues,’’ N. L. Franklin, G. T. Matthews and J. E. Cook, 
7 p.m. 
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INSTITUTION OF CIVIL ENGINEERS 
, Jan. 21.—Great George Street, Westminster, London, 
or .1, * The Design and Construction of the Foundations and 
Pressure Shell of the 8ft by 8ft High- ne Wind Tunnel of = 
R.A.E., Bedford,”’ J. F. Greinig, R. W. Horseman and A. 
Kinkead, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Jan. 20.—MeERSEY AND NortH Waves Centre: Royal 

Institute, Colquitt Street, Liverpool, “ Ferrites,"’ W. A. Turner, 
.30 p.m. Soutu-East ScoTLaND SuB-CenTre: Carlton 
Hotel, North Bridge, Edinburgh, “Some Aspects of Half- 
Wave Magnetic Amplifiers,” G. M. Ettinger, and “ Some 
Transistor Input Stages for High-Gain D.C. Amplifiers,” 
7 p.m. ye Western Suppty Group: South Wales Institute 


of Engineers, Cardiff, ‘‘ Earth Electrode Systems for Large 
Electric Stations,’’ J. D. Humphries, 6 p.m. 


Tues., Jan. 21. —-MEASUREMENT AND CONTROL SECTION : 
Place, London, W 


Savoy 

n, W.C.2, “ The Effect of Modern Industrial, 
Requirements on Electrical Instrument Design,’’ G. F. Tagg, 
5.30 p.m. NortH Mipitanp Centre: Central Electricity 
Authority, Yorkshire Division, 1, Whitehall Road, Leeds, 
“Recent Developments in Medium-Voltage High-Breaking- 
Capacity Fuse Links,”’ R. H. Dean, 6.30 p.m. x NortTH- 
Western Centre: Engineers’ Club, 17, Albert Square, 
Manchester, “ Power System Protection, with Particular 
Reference to the Application of Junction Transistors to Distance 
Relays,’ and “A Dual-Comparator Mho-Type Distance 
Relay Utilising Transistors,’’C. Adamson and L. M. Wedepohl, 
6.15 p.m. & SouTH-East SCOTLAND Sus-Centre : Carlton 
Hotel, North Bridge, Edinburgh, ‘‘ The Importance of Research 
in Hearing and Seeing to the Future of Telecommunication 
Engineering,’ 7 p.m. 3% SoutTH-West SCOTLAND SuB-CENTRE : 
Royal College of Science and Technology, George Street, 
Glasgow, C.1, “‘ Some Aspects of Half-Wave Magnetic Ampli- 
fiers," G. M. Ettinger, and “ Some Transistor Input Stages 
for High-Gain D.C. Amplifiers,’ G. B. B. Chaplin and A. R. 
Owens, 7 p.m. 

Wed., Jan. 22.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “‘ Special Problems of Broad- 
casting in Sweden,’’ E. Esping, 5.30 p.m. ye MERSEY AND 
NortH Waces Centre: The Temple, Dale Street, Liverpool, 
“ Alternating Current Systems for Railway Electrification,’’ 
6 30 p.m. %&e SOUTHERN CENTRE : Grand Hotel, Bournemouth, 

* Electricity in Modern Commercial Horticulture,”’ C ; 
Cameron Brown and A. W. Gray, 6.30 p.m. 

Thurs., Jan. 23.—Western Centre: Sophia Gardens Pavilion, 
Cardiff, “‘ The Electrification of the British Railways,’’ G. H 
Fletcher, 6 p.m. 3 LONDON GRADUATE AND STUDENT SEC- 
TION: Medway College of Technology, Chatham, Kent, 
“ Colour Television,”’ A. Harris, 7 p.m 

Fri., Jan. 24.—NortH Eastern Centre: Technical College, 
Carlisle, “*‘ Cathodic Protection,’’ L. B. Hobgen, K. A. Spencer 
and P. W. Heselgrave, 7 p.m. ye SOUTHERN CENTRE: South 
Dorset Technical College, Weymouth, “ Gyroscopic Stabili- 
sors,’’ H. Neal, 6.30 p.m. 

Mon., Jan. 27.—SouTH MIDLAND RADIO AND MEASUREMENTS 
Group : James Watt Memorial Institute, Great Charles Street, 
Birmingham, “ Transistor Circuits and Applications,’’ A. G 
Milnes, to be read by G. W. E. Stark, 6 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Greenock, Joint Meeting with the 


Tues., Jan. 21.—‘* The Lorne,”’ 
Crane- 


Greenock Association of Engineers and Shipbuilders, “ 
age in Works and Shipyards,’’ D. L. Nicolson, 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Jan. 17.—GENERAL MEETING, THOMAS LOWE GRAY 
Lecrure: 1, Birdcage Walk, Westminster, London, S.W.1, 
““Machinery for Cross-Channel Passenger Ships,’ E. L. 
Denny, 6 p.m. 

Mon., Jan. 20.—MIDLAND GRADUATES’ SECTION: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“Where Do We Go From Here ?'’ W. Semple, 6.45 p.m. 

Tues., Jan. 21.—SoutTH Waxes Brancu : South Wales Institute 
of Engineers, Park Place, Cardiff, Repetition of 43rd Thomas 
Hawksley Lecture, ‘* Some Engineering Problems in Connection 
with the Industrial Application of Nuclear Energy,’’ Sir Claude 
D. Gibb, 6 p.m. ye NorTH-WesTerNn A.D. CENTRE : Masonic 
Hall, Winmarleigh Street, Warrington, ‘ Air Suspension for 
Road Vehicles,"” J. Sainsbury, 7.15 p.m. ye COVENTRY 
Grapuates’ SECTION: Wine Lodge, The Burges, Coventry, 
“ Epicyclic Gearboxes,’’ D. G. Fitter, 7.30 p.m. ¥ East 
MIDLANDS GRADUATES’ SECTION: Room I0A, College of 
Technology and Commerce, Leicester, “ Air Aids to Produc- 
tion,” N. J. Beaumont, 7.15 p.m. ye LONDON GRADUATES’ 
Section: 1, Birdcage Walk, Westminster, London, S.W.1, 
“ Engineering and Other Aspects of the British Railways 
Modernisation Plan,’’ J. P. Marson, 6.30 p.m. y& EAs! 
MIDLANDS BRANCH: Lecture Theatre, College of Arts and 
Crafts, Waverley Street, Nottingham, Joint Meeting with East 
Midland Centre of Institution of Electrical Engineers, ‘‘ Some 
Aspects of Heat Pump Operation in Great Britain, with 
Particular Reference to the Shinfield Installation,’’ Miss 
M. V. Griffith, 6.30 p.m. 

Wed., Jan. 22.—APPLIED MECHANICS GROUP : 
Westminster, London, $.W.1, Discussion on “ 
of Noise and Vibration,"’ 6.45 p.m. 

Thurs., Jan. 23.—-WesteRN Grapuates’ Section: Technical 
College, Brunswick Road, Gloucester, “ Small Centripetal 
Air Turbines,’ M. F. Whitmarsh-Everiss, 7.15 p.m. 

Fri., Jan. 24.—LONDON BRANCH : |, Birdcage Walk, Westminster, 
London, S.W.1, ‘* The Management Control of Smal! Engineer- 
then: L. Fontaine, W. R. Spencer and J. W. Walker. 


1, Birdcage Walk, 
Measurement 


Sat., Jan. 25.—WesterNn GRADUATES’ SECTION: Visit to the 
Imperial Smelting Corporation, Avonmouth, Bristol. 

Tues., Jan. 28.—EasteRn Branch : Dujon Restaurant, Bedford, 
“ Design and Production of Agricultural Machinery,’’ H. N 
Dawson, 7.30 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


Wed., Jan. 22.—Conference Room, 4th Floor, Waterloo Bridge 
House, London, S.E.1, Informal Meeting, “ Subs. Line Con- 
centrators—Their Development and Application,’ A. J. 
Barker and G. M. Blair, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Jan. 17.—Swansta Section : Central Library, Alexandra 
Road, Swansea, “‘ Mechanical Aid to Inspection,’’ L. Hare, 
7.30 p.m. 

Sat., Jan. 18.—LuTonN GRADUATE SECTION: Visit to 
Lid., Jubilee Road, Letchworth, Herts., 10 a.m. 

Mon., Jan. 20.—HALIFAX AND HUDDERSFIELD GRADUATE Sec- 
TION : Percival Whitley College of Further Education, Halifax, 

* Precision Finishing Machines and Operations,”’ E. D. Haigh, 
7.30 p.m. ye Coventry Section : Craven Arms, High Street, 
Coventry, “ Impact Extrusion and Cold Flow Pressing of 
Ferrous and Non-Ferrous Metals,"’ H. Byles, 7.15 p.m. 
— NEWCASTLE UPON TYNE SECTION : Neville Hall, Newcastle 
upon Tyne, “ Spark Machining,”’ E. A. Sweetman, 7 p.m. 

Tues., Jan. 21,—Teesipe Section : College of Further Education, 


Armco, 
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Cleveland Avenue, Darlington, ‘‘ Nuclear Power and its Effect 
on the Production Engineer,’’ I. Munro, 7 p.m. 

Wed., Jan. 22.—Leeps GRADUATE SECTION : Visit to Leeds City 
Transport Department, Swinegate, Leeds, “ City Transport 
Maintenance,’’ 7. 30 pm * WORCESTER Section: Cadena 
Café, Worcester, ** Metal Finishing,’ A. W. Wallbank, 7.30 p.m. 

Me arg GRADUATE SECTION : Royal Hotel, College Green, 
ristol, * Continuous Flow Processing in Chemica! Indus- 
try,”’ R. y Kingdom, 7.30 p.m. 

Fri., Jan. 24.—Dersy Section: College of Art, Derby, “* We 
Build the Jig Mill,’’S. C. Fenton, 7 p.m. ¥& CarpirF SECTION : 
South Wales Institute of Engineers, Park Place, Cardiff, “‘ The 
New Industrial Pattern of South Wales,’’ A. J. Nicholas, 7 p.m. 

Sat., Jan. 25.—NEWCASTLE UPON TYNE GRADUATE SECTION : 
Visit to Winthrop Laboratories, Ltd., Fawdow Estate, 10 a.m. 

Mon., Jan. 27.—MANCHESTER SECTION: Reynolds Hall, Man- 
chester College of Science and Technology, Sackville Street, 
Manchester, ** Plastics Material in Engineering,’’ A. P. Clark, 
7.15 p.m. ye STOKE-ON-TRENT SECTION : Grand Hotel, 
Hanley, Stoke-on-Trent, ““ Nuclear Power and its Effect on 
the Production Engineer,’’ I. Munro, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


To-day, Jan, 17.—Engineers’ Club, Manchester, Joint Meeting 
with the Plastics Institute, “ Use of Synthetic Plastics as 
Adhesives,”’ A. Baker, 6.45 p 

Wed., Jan. 22.—Melksham © Melksham, “* Extruders and 
Extruding,” A. Crowther and A. Robinson, 7.45 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, Jan. 17.—S.W. Counties BRANCH : Duke of Cornwall 
Hotel, Plymouth, “ Lifting Equipment,’’ W. R. Hockaday, 
6 p.m. 

Tues., Jan. 21.—ScorrisH BRANCH : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “* Recent 
Concrete Construction in Scotiand,’’ P. Russell, 7 p.m 

Thurs., Jan. 23.—11, Upper Belgrave Street, London, S.W.1, 
Joint Meeting with Reinforced Concrete Association, ** The 
Work of the European Committee on Concrete,"’ A. L. L 
Baker, 5.55 p.m 

Fri., Jan. 24.—-M1DLAND Counties BRANCH 
Memorial Institute, Great Charles Street, 
“Steelwork in Transit Shed 102, Southampton 
F. M. Bowen and B. E. S. Ranger, 6 p.m. 


JOINT COMMITTEE ON STRUCTURAL CONCRETE 
To-day, Jan. 17.—Friends Meeting House, Euston Road, London, 
N.W.1, “The Concrete Shell Roof and Architecture,”’ 

Torroja, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Jan. 17.—-Pepys House, 14, Rochester Row, London, 
S.W. “Journal Bearings in Theory and Practice,’’ F. 
Barwell, 7 p.m. 

Fri., Jan. 24.—Pepys House, 
London, S.W.1, “ Axle Counting 
H. J. N. Riddle, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 
To-day, Jan. 17.—Engineers’ Club, Albert Square, Manchester, 
“ Corrosion in Action,’’ R. Butcher, 6.45 p.m. 
NORTH EAST we = INSTITUTION OF ENGINEERS 
ND SHIPBUILDERS 


ri., Jan. 24. Rites Theatre, Mining Institute, Newcastle upon 
Tyne, “Extended Heat Exchange Surface for Boilers,’’ R. E. 
Zoller, 6.15 p.m. 


James Watt 
Birmingham, 
Docks,” 


14, Rochester Row, Westminster, 
in Railway Signalling,” 


PLASTICS INSTITUTE 


Tues., Jan. 21.—Welicome Building, 183-193, Euston Road, 
London, N.W.1, Discussion on “* European Free Trade Area,’ 
opened by J. H. Pinder, 6.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Wed., Jan. 22.—West OF ENGLAND BRANCH: Engineering 
Lecture Theatre, Civil Engineering Department, The Univer- 
sity, Bristol, Inaugural Meeting, “‘ The Surface and Architec- 
tural Treatment of Concrete,”’ J. G. Wilson, 6 p.m. 

Thurs,, Jan. 23.—LONDON BRANCH : 11, Upper Belgrave Street, 
London, S.W.1, Joint Meeting with Institution of Structural 
Engineers, ** The Work of the European Committee on Con- 
crete,’’ A. L. L. Baker, 6 p.m. 

Tues., Jan. 28.—SCOTTISH BRANCH : North British Hotel, Princes 
Street, Edinburgh, “‘ The New Iron and Steel Plant of Messrs 
Colvilles, Ltd., at Ravenscraig, Motherwell,"’ N. O. Kendal, 
6.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 


Tues., Jan. 21 The Library, 4, Hamilton Place, London, W.1, 
“ Environments and Environmental Testing,’’ P. J. Duncton, 
7 p.m. 

Thurs., Jan. 23.—Guipvep FiiGut 
Hamilton Place, London, W.1, 
L. H. Bedford, 7 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Mon., Jan. 27. London, 
S.W.1, ‘ Motorway Owen 
Williams, 5.45 p.m. 


ROYAL SOCIETY OF ARTS 
Wed., Jan. 22.—John Adam Street, Adelphi, London, W.C.2, 
Alfred Blossom Lecture, ‘‘ The Architecture of New Towns,” 
F. Gibberd, 2.30 p.m, 


ROYAL STATISTICAL SOCIETY 
Wed., Jan. 22.—RESEARCH SECTION: Old Theatre, London 
School of Economics, Houghton Street, London, W.C.2, 
“On Chi-Square Goodness-of-Fit Tests for Continuous 
Distributions,”’ 5.15 p.m. 


SHEFFIELD METALLURGICAL ASSOCIATION 
Tues., Jan. 21.—B.1.S.R.A., Hoyle Street, Sheffield, Annual 
General Meeting, Presidential Address, R. C. Baker, 7 p.m. 
Tues., Jan. 28. ~B.LS.R.A., Hoyle Street, Sheffield, “‘ The Pro- 
— of Continuous Stainless Steel Sheet,”’ J. A. Campbell, 
p.m. 


Library, 4, 
Control,’ 


Section: The 
“Guidance and 


12, Great George Street, Westminst er, 
Problems and Land Use,”’ Sir 


SOCIETY OF CHEMICAL INDUSTRY 


Thurs., Jan. 23.—Corrosion Group: Battersea College of 
Technology, Battersea Park Road, London, $.W.11, Conver- 
sazione, 6.30 p.m. 

Fri., Jan. 24.—-Corrosion Group: Battersea College of Tech- 
nology, Battersea Park Road, London, $.W.11, Exhibition of 
Research and Development in Protective Coatings, 9.30 a.m. 
to 3.30 p.m. 


WOMEN’S ENGINEERING SOCIETY 


28. —Central Electricity Authority, Winsley Street, 


Tues., Jan, 
W.1, “ Food Instrumentation,” Barlow, 


London, 
6.45 p.m, 








Jan. 17, 1958 


THE ENGINEER 


B 


Greater loads.. higher lifts..longer flights with 


v7 


GOODFYEAR 


RAYON CONVEYOR BELTS 


A FULL range of rayon-carcass conveyor belts is 
available from Goodyear for applications where 
higher tension ratings are desirable. The special 
advantages of Rayon belts make possible a fresh 
approach to new installations, and also help to 
eliminate many difficulties with existing instal- 
lations. 

Manufactured in three different weights of rayon 
and to a wide variety of cover specifications, we 
are able to supply the most economical belt for 
any type of service. With knowledge of your 
operating conditions we will gladly advise on the 
Goodyear rayon carcass belt best suited to them. 


Greater Efficiency 

Higher tensions, with ample safety factor and 
less stretch, permit greater loads, longer 
flights and higher lifts. This means simpler 
layout, fewer transfer points and easier 
sequence control. 





GOODFYEAR 






STACKER 


Designed for use where a superior quality belting is 
demanded by the frequency and severity of abrasion and 
flexing. Ideal for coke, ores, stone and other highly abrasive 
materials. Available with either rayon or cotton carcass. 


Better Troughing 

The thinner construction ensures better 
troughing and less dead weight on highly- 
rated belts. The higher grades of rayon belting 
have ratings away above anything that is 
practical in cotton construction, and yet 
trough perfectly. 


CONVEYOR BELTING - HOSE - V-BELTS - TRANSMISSION BELTING 


Longer Belt Life 

Extra flexibility means that belts can wrap 
driving rollers and snub idlers more closely, 
yet retain the excellent impact resistance 
needed for loading points. Belts therefore 
last longer. 


INDUSTRIAL RUBBER PRODUCTS 








Wing flaps, undercarriage and servo-mechanisms in the “Whispering 

Giant” are actuated by air from high pressure bottles. Birlec compressed air 

dryers ensure maximum safety and efficiency by removing harmful moisture vapour 

to prevent freezing at the release valves as expansion takes place. 

Backed by over fifteen years specialised development, Birlec compressed air dryers are 
currently in use for a wide selection of industrial applications employing pressures ranging 
from 100 to 6000 p.s.i. Fully automatic and modest in running cost, Birlec drying equipment 


contributes to the efficient operation of oil refineries, chemical plants and all types of moisture- 
sensitive pneumatic equipment and instruments throughout the world. 


With acknowledgments to B.O.A.C., The Bristol Aeroplane Company Limited and Williams & James (Fngineers) Limited 
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The Engineer 


BUYERS 
GUIDE 


1958 


Ready January 30th 


CONTENTS 


Associations, Institutions 
and Societies connected with the 
Engineering Industry. 


Address Section. 
U.K. Agents for Foreign Firms. 
Trade Names. 


Buyers Guide. 


32,000 Suppliers’ entries 
2,300 product headings. 


under 


Forthcoming Engineering & Industrial 
Exhibitions. 


At the end of january one free copy will be 
sent to every direct postal subscriber to 
* THE ENGINEER ° and every regular reader 
who buys his copy from a newsagent. 

A <P will also be sent to each advertiser 
in *THE ENGINEER’ and in the BUYERS 
GUIDE itself. 


These blades are precision 
forged in the new forgings 
shop specially built and speci- 
ally equipped with the largest 
capacity in Europe for the 
production of forgings for the 
Aircraft industry. 


Additional copies obtainable at 7/6 


each (plus postage 1/9) from :-— The materials forged include 


STAINLESS STEELS 
ALUMINIUM ALLOYS 
ALUMINIUM BRONZES 
NICKEL ALLOYS AND 
TITANIUM ALLOYS 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
GARRINGTONS LIMITE 








D, BROMSGROVE, WORCS. and DARLASTON, STAFFS. 











SELF-CLEANING STRAINERS 


ECONOMICAL — DEPENDABLE 


3% Hand or ratchet operated 

¥*& Motorised 

3 Dimensionally stable under pressure > F 
¥& integral cleaning device 

3% Low pressure drop 

%& Magnetic Separation 


FOR OIL AND FUEL 
FEED LINES, HYDRAULIC SYSTEMS 
Capacities: 1-100,000 g.p.h. 


BRITISH QUADRUPLEX LTD. = 
¢11 SHIRLAND MEWS, PADDINGTON, e 
LONDON, W.9. Telephone: LAD 3070 4 Sludge drain plug 





fe fey { 


Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 
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IN IRONING... IN FLYING... 


|.C.I. silicone rubber 
stays on the job 





1.0.1. SILICONE RUBBERS 


THE ENGINEER 


Making steel. A blast furnace man at work in one of Britain's busy steel mills 


C.M.A. Cables at work 


MEMBERS OF THE C.M.A. 


British Insulated Callender's Cables Ltd 
Connollys (Blackley) Ltd. Enfield Cables Ltd 
W. T. Glover & Co. Ltd. Greengate & Irwell 
Rubber Co. Ltd. W. T. Henley’s Telegraph 
Works Co. Ltd. Johnson & Phillips Ltd. The 
Liverpool Electric Cable Co. Ltd. Metropolitan 
Electric Cable & Construction Co. Ltd. Pirelli- 
General Cable Works Ltd. (The General 
Electric Co. Ltd.) St. Helens Cable & Rubber 
Co. Ltd. Siemens Edison Swan Ltd. Standard 
Telephones & Cables Ltd. The Telegraph 
Construction & Maintenance Co. Lid 


In Britain’s busy steel mills, in factories all over the country, at home or abroad, wherever 
you go C.M.A. cables are at work. In the air, under-ground or under-water, in ships, 
coalmines and powerhouses, C.M.A. cables are transmitting power, unobtrusively . . . 
reliably .. . year in year out. For over 100 years members of the Cable Makers Association 
have been concerned in all major advances in cable making. Together, member firms of 
C.M.A. spend over one million pounds a year on research and development. At every 
stage from raw material to finished cable, technical knowledge is pooled and research 
co-ordinated to avoid wasted effort. This highly-organised co-operative research activity 
has contributed largely to the world wide prestige that C.M.A. cables enjoy. It has put 
Britain at the head of the world’s cable exporters. Technical information and advice is 
freely available from any C.M.A. member. 


SABLE MAKERS ASSOCIATION, 52-54 High Holborn, London, W.C.1. Telephone: HOLborn 7635 
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DIE BLOCKS 
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COMPREHENSIVE SAMPLING SYSTEMS 
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KEY 


| Guide Box* 
2 Hydraulic Cylinder* 
3 Swinging Arm* 
4 Bucket* 
5 Hinged Door* 
6 Discharge Hopper with Worm — 
Conveyor feed to crusher 
7 Removable chute 
8 Crusher 
9 Rotary plate-feeder 
10 Discharge chute from 
rotary feeder 


If Slotted belt type 
secondary sampler 


12 Container for final sample 


R JIARY OF THE BIRMINGHAM SMA ARM OMPADR 
: CTEREM OFtic Ip TICY ~ PLIRHAM PHONE RIRTIE 248 ) 





* Primary Sampler component 


The obtaining of a representative sample of a bulk material 
is a requirement frequently encountered in many indus- 
tries. Birtley sampling systems have been developed to 
meet this need and form a compact installation in which 
the final sample, of proportions suitable for the labora- 
tory, is obtained automatically at the initial sampling 
point, all reject material from the sampling process being 
returned directly to the main material stream. 

The diagrammatic layout shows a typical Birtley primary 
and secondary sampling system on the head end of a 
conveyor. Crushing and secondary equipment is re- 
quired to cater for the larger particle sizes and tonnages 
but for the lighter duty plants a primary—only system 
may suffice to meet sampling requirements. 
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THE NEW PENDEFORD MULTIMETER 


PT 


4 | 





DISPLACEMENT 


TRANSDUCER 


PRESSURE 
TRANSDUCER 


LOAD RING 








A SELF-CONTAINED PORTABLE 
SYSTEM OF INSTRUMENTATION 


Direct reading of pressure, strain, torque, 
displacement, load, tension; electrical 
output for remote indication and recording. 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— TRANSOUCER 
VERSATILE 





Typical transducers for use with 
the New Pendeford Muitimeter. 


SPECIFICATION 
Energising supply: 5.0 v.; Max. current 200 mA ;Frequency | Ke/s; Electrical output + 0.15 mA full scale 
into 1,500 ohms load ; Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 

Why not write us for full details of the new Multimeter and our new type 
transducers, all specially designed to simplify testing. 





3 A } WhiiivGns £Oxr measurement and control 





BOULTON PAUL AIRCRAFT LTO., WOLVERHAMPTON. 
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STOP LOC K 
SAFETY SWITCH 





GIVES COMPLETE 
PRETECTION TO 
PERSONNEL DURING 
REPAIRS OR 
EMERGENCIES 


ACCIDENTAL RE-START IMPOSSIBLE 


THERE IS NO POSSIBILITY 
OF ERROR WITH THIS NEW 
SWITCH. Stopped in an inst: 
at any one of several points. 
IMMOVABLE UNTIL UN- 
LOCKED BY MASTER KEY. 
invaluable with conveyor plant, 
or can be fitted to almost any 
type of machine. 





















INCORPORATING 
THE SHARP “SNAP 
ACTION” CONTAC- 
TOR WITH THE 6 TO 
1 WIPING FORCE. 





PATENT APPLIED FOR 
Scour’ POWERFUL WIPING FORCE 
% 6 WIIG FORCI MINIMISES 
CONTACT EROSION 

AND PREVENTS WcLDING 


LOUNT WORKS, ASHBY de la ZOUCH, LEICESTERSHIRE 


SHARP CONTROL 
GEAR LIMITED 





TELEPHONE: ASHby 422. 

TELEGRAMS: “MAKITSHARP”, ASHBY. 
MANCHESTER OFFICE : 

20 PRINCESS STREET, MANCHESTER |. 
TELEPHONE: CENtral 7423. 





THE ENGINEER 














Jan. 17, 1958 


The most authoritative survey 


of 


Scottish industry 


THE GLASGOW HERALD | - 
TRADE REVIEW 


Now on Sale 


**The Glasgow Herald’ TRADE REVIEW is the most comprehen- 
sive and authoritative annual publication on Scottish industry, trade 
and finance. There are over 80 specialist reports on _ individual 
industries and expert surveys of engineering, shipbuilding, tech- 
nology and management. The special section of international 


shipbuilding statistics is the most informative published. 


180 PAGES— SUPERBLY ILLUSTRATED— PRICE 2/- 
Postage : Home |/3—Overseas 1/2 (including Canada) 

From all newsagents and booksellers, principal main 

line bookstalls or the publishers George Outram 

and Co. Ltd., 65, Buchanan Street, Glasgow, C.1 





PWINNER 
PIPE EXPANDER 


Accurately cut pipe bevels can only be 
achieved if the pipe end is perfectly round. 
All pipes have a degree of ovality and the 
Twinner Pipe Expander is designed to 
correct this. It is inserted in the pipe end 
and expanded to press out the walls to a 
truly round form—an oxy-acetylene pipe 
cutter is then turned round the pipe to 
make the bevel. 


Made to suit pipe sizes from 6” upwards. 


PWIN N ER 


INTERNAL PIPE ALIGNER 
FOR THE ACCURATE ALIGNMENT OF PIPES FROM THE BORE 





ENSURES TRUE 
PIPE BEVELS 




















The aligner, in the contracted position, is propelled along the pipe internally in 
a position between the pipes to be butt welded. By operating a tommy bar on 
the end of extension tubes the aligner is expanded and presses out the pipe walls 
to their truly roundform. Pressure holds the two pipes tcgether in perfect align- 
ment whilst the weld is laid—the aligner is then contracted and rolled along 


the pipe for the next weld. 


DONALD ROSS @ Partners Ltd. 


TWINNER WORKS, GATWICK ROAD, CRAWLEY, SUSSEX 
Telephone : Crawley 25061-3 Telegrams : Twinner Crawley 
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The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. The absence of 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 


The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 
quickly, economically and effec- 





PON TIFEX 





9-13 GEORGE STREET, 


TELEPHONE: WELBECK 8201 (6 LINES) - 


H. PONTIFEX & SONS, 
DUST AND FUME DIVISION, 
MANCHESTER SQUARE, LONDON, W.1 


WORKS: BIRMINGHAM, LEEDS, LONDON 


PONT ITE EE x. 
clears the air 


tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in runrirg ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple fiiters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet 

No. PDF.6 A 







or 


[ 
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WEATHERILL 


the widest range of 
loading shovels 


in Great Britain 


FOR EXTRA OUTPUT 
The Brockhouse Torque Converter is now available on 
the majority of ‘Weatherill Hydraulic’ Loading shovels. 


F. E. WEATHERILL LTD. 
TEWIN ROAD, WELWYN GARDEN CITY, HERTS. 
Telephone: Welwyn Garden 422!. Grams: Weatherhyd, Welwyn Garden City. 


Service Depots: Walsall ; Manchester . West Hartle 


BR 





London ° pool Glasgow 
ITAIN’S LARGEST LOADING SHOVEL MANUFACTURERS 
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And why not ! 
saver—a boon to those beset with jobs that need concrete, or mortar, 





I'm a practical proposition—a time and temper 










or plaster. With me at your maintenance men’s elbows minor 






jobs get done before they’re major, major ones become minor ! 
And if it’s machine beds or building with bricks I'm the many 
hands that make light work. I’m a good mixer—I fit easily into that 
select society that gets things done quicker and better. I’m 







THE PARKER ‘MINI-GIANT’ 
MIXER 





Mixed capacity 2 cu. ft. 
Driven by economical | “ 
petrol engine or elect 

motor. On metal wheels 
£88. On pneumatic tyres 
£90. With brakes for fast 
towing £115. immediate 
delivery on cash, hire pur- 
chase or Credit Sale terms. 
The chain of Parker Service 
Depots looks after users’ 
interests all over the coun- 






compact, easy to operate, tough and efficient and not very costly. In 







fact, I'm a proper paragon. But don’t let that put 







you off—write for my pedigree. 















Wiehe howl week: off tmall work in barge work / 


FREDERICK PARKER LIMITED, Viaduct Works, LEICESTER. Phones: Leicester 62531 (7 lines) 
London: Stafford House, Norfolk Street, W.C.2 Depots at Londen, Cardiff, Sedgley (Staffs.) and Leeds. 


PNEUTOMATION 


Ragutered Trade Mart 








at work 






4 














At Messrs. Royal Enfield 
Pneutomation is providing 
automatic control for machine tools 
as can be seen on this Herbert 
Vertical Drilling Machine. 
Pneutomation is the power 

to step up production 

without increased costs. 


LANG PNEUMATIC CONTROL GEAR 


entirely non-corrodible 





LANee ee EUMATIC LTD 


VICTORY WORKS BIRMINGHAM POAT vv ¢ ve 
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SYNTHESIS GAS 
WATER GAS 

OIL GAS 
HYDROGEN AND 
PRODUCER GAS 





HUMPHREYS & GLASGOW LTD 


HUMGLAS HOUSE + CARLISLE PLACE - LONDON S.W.1 


Pelephone : ViCtoria 8464 


ALSO IN CANADA, AUSTRALIA, FRANCE, GERMANY 
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MODEL “01” 
A awe Bn to shear 12” x ¢ flats, 
14" rounds, 14” uares, 8° x ? 
bars, "blade length 


MODEL “00” 
Capacity to shear 
12” x 2" flats, 13” 
rounds, 1” squares, 9” x 3” 
bars, blade length 304°. 


MODEL “1” 
Capacity to shear 24” x 3” flats, 

2” rounds, 1}” squares, 15” x 3?" 
Gane blade length 24”. 











ey And at : 















MODEL “ CUB”’ 
Capacity to shear 6” x }” flats, 
}” rounds, §” squares, 3” x 4° 
bars, blade length 8”. 


MODEL “O” 
Capacity to shear 12° Se of 
flats, 14° rounds, 1° sq 

9” x 4" bars, blade ieagth 2" 


Here is a range of tools built with a purpose: To meet the 
needs of the man with metal to cut—whether he is in the scrap 
business or concerned with production process. 

Varying in capacity but not in quality, these Eldair Shears are 
gluttons for work. All-steel fabricated construction, machine- 
cut gears, electric, petrol or diesel drive, overload safeguards, 


easy installation—these are a few of the reasons for their unfail- 


ing popularity. 


For Pewer, Endurance and trouble free Service. 


SONS AND COMPANY LIMITE D 
Sole World Agents for Eldair Alligator Shears manufactured by Weldall & Assembly Ltd. 


Stanningley, Nr. Leeds 
*Phone : Pudsey 2241. 


Sunbeam Road, London, N.W.10. 
*Phone : ELGar 7222-7 


G00 Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne, Sheffield, Southampton, Belfast, Bath. 
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FLEX; BpiILITy 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 





BOA Flexible Metallic Bellows are manufactured from 
Stainless Steel in sizes up to 24” bore, or from Gilding 
Metal in sizes up to 5” bore, and are used for a multiplicity 
of purposes including Expansion Pieces, Shaft Seals, Flexible 
Exhaust Pipes, Pressure and Temperature Regulators, 
Unpacked Giands, and instruments of many types. 
Available in ‘** MULTI-PLY ” construction—unequalled 
for providing maximum strength and flexion. 





DERBY WORKS * VALE ROAD -: LONDON, N.4 


Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE, LONDON. 
















TUBING COMPANY Lz7p.. 
Makers of Reliable Flexible Metallic Components for over half a_ century 









































OVERHEAD - TRAVELLERS + ELECTRIC GOLIATH 

: ‘|. MARSHALL | |: 

HERES REAL Sie oe 

‘|: FLEMING : : 

V BELT ae a ie 
~ 

maa || CRANES : 

ECONOMY/ Et “ 

o DELLBURN WORKS MOTHERWELL:SCOTLAND “8 

J Telephone : Motherwell 50 Telegrams : ‘“Deliburn” Motherwell C 

: LOCO STEAM : ELECTRIC GOLIATH - TRAVELLER 




















OPTIMAT 


WLS 


strength 


The patented thrust washer is a 
Cheney Worm Drive Clip ex- 
clusive. It permits the use of a 
larger diameter screw, giving a 
deeper, more positive thread 
engagement with a never-relax- 
ing grip to withstand greater 
torque. And yet the Cheney “ 
Worm Drive Clip costs no more whrhyipad 
than a conventional clip. RIVE 


ADJUSTABLE VEE BELTING 
Ask for literature to see how 

OPTIMAT CUTS BELTING COSTS 

Supplied in nine sections, including A, B,C, D& M 
sections. In coils from 170 to 220 feet. Shorter 
lengths supplied. 

Have a belt made to your requirements and prove its 
efficiency for yourself. 

Obtainable from your usual merchant. In case of difficulty write to 
F. TAYLOR & SONS (M/c) LIMITED 


BARR HILL WORKS, BOLTON RD., SALFORD 6, LANCS. Tel.: PEN. 1341/3 
Distributors’ enquiries invited. 


YUH 








«i Trade Enquiries to: 
FENTER LTD, 184 ASTON ROAD, BIRMINGHAM 6, 
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From Africa 

Australia to ~ Americas 
you will find examples of 
Cleveland engineering skill 





AN INVITATION Our services are always available in design, 
in detailing, and in the costing and construction of all types of structures, 


CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, 
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The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTNEY, S.W.15 © Sit: come wor. oncom C0, LTD. 

















- 
¢ 

‘ 

i 

' 


and | aim to stay put! 


-< 


oew eee ee ee Ome ee ee eee ee eee 


’*maTough Thread ~. 





maa ee eee wr w ewer ios taal — 


Hard tough threads in soft materials, simple 
to use, remains permanently in place . . New 
threads for old in darmaged components .. . . 
Used and approved by the Aircraft Industry. 
ct. for use in soft metal components, 
w or plastics. Full range of standard sizes 
in B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; U.N.C. 


and Metric thread forms. 
THREAD 
Specialists in P= manufacture 


C ro S INSERTS 
ENGINE LABYRINTHS 


of JET 
CROSS MANUFACTURING CO. (1938) LTD. circiirs, SPRING WASHERS, 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath. SPRINGS etc. 





WIRE 





lan se oe 











Sooner or 
later you will 


be driven to... 






DUS TRACTION 







Specialists in 
dust and fume 
removal equipment 


DUSTRACTION LIMITED * 94 REGENT ROAD - LEICESTER 


Telephone: Granby 2681/2 
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Sixteen models 
provide for all 
loads up to 
850 Ibs./ft. 


A. & A.1. 3—15 Ibs. ft. (0.41 —2.07 m. kg.) 
10 — 50 Ibs. ft. (1.38 —6.91 m. kg.) 

Junior Up to 100 Ibs. in. (115.19 cm. kg.) 
Minor (Mk Il) Up to 36 Ibs in. (41.47 cm. kg.) 
Micro-Minor Up to 36 oz. in. (2.59 cm. kg.) 


Minor (Mk 11) cir 


a 


PNGRPAMIOR SI 











Micro Minor 


A.4. & A.5. 10 — 65 Ibs. fe. 
(1.38 —8.99 m. kg.) 


B.3. 20 — 100 Ibs. ft. 
(2.77 — 13.82 m. kg.) 


B 15 — 80 lbs. ft. 
(2.07—11.06 m. kg.) 


A.2. 10 —50 Ibs. ft. 
(1.38—6.91 m. kg.) 


C.1. & C.2. (calibrated) 5—55 Ibs. ft. 


(0.69 — 7.60 m. kg.) 
50— 150 Ibs. ft. 
(6.91 —20.73 m. kg.) 


UNIVERSAL TORQUE 
SPANNER TEST AND 








PRECISION 


B.3/2. 20 — 130 Ibs. ft. 
(2.77 — 17.96 m. kg.) 


B.6. 30 —225 Ibs. ft. 
(4.14 — 31.10 m. kg.) 


B.4. 30 —250 Ibs. ft. 
(4.14 — 34.56 m. kg.) 


B.I. 30 — 150 Ibs. ft. 
(4.14 — 20.75 m. kg.) 


B.5. 150 — 450 Ibs. ft. 
(20.75 — 62.25 m. kg.) 
B.7. 250 — 850 Ibs. ft. 
(34.56 — 117.51 m. kg.) 











TORQUE 





SPANNERS 











L.O. 4— 40 ozs. ins. 
(0.3-3.0 cm. kg.) 























SETTING RIGS tz . 
4 eo 0 — 200 ; 
0 — 1000 Ibs. ft. —=——70 — 50 Ibs. ins. Ibs. ft. re 
(0 — 138 ies (0 — 58 cm. kg.) 0 27 m. kg.) 


worio wine oistaisurons: GORY BROTHERS & CO. LTD. 


CORYS’ BUILDINGS, CARDIFF Telephone : Cardiff 31141 
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can rub 


away --. 


| 


/ comsaT ABRASION with 
FUSED CAST BASALT 
>> 


Puen sion \ 
Fused Cast Basalt is the hardest material commercially available for wear- 


resisting linings for Hoppers, Chutes, Pipes, Sluiceways, Conveyors, etc., 


used in handling coal, coke, ore, ash, dust and other minerals. 





ONE OF THE 


R. B. HILTON LTD 


H B H REFRACTORY, INSULATING & SPECIALIST CONSTRUCTIONS 


BLACKHEATH, LONDON S.E.3 


LR Oe TELEPHONE: LEE GREEN 4512/6 





SOLE AGENTS FOR GT. BRITAIN FOR SCHMELZBASALTWERK KALENBORN 
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‘Such satisfactory results 
have never been obtained before’ 


say CUNLIFFE & CROOM of... 


HARPER CASTINGS 


—— | 






Of this precision dividing-head plate 





for milling machines 

Cunliffe & Croom say, “We find 

that by using Harper Castings we get 
a plate with a good clean surface 
and, equally important, consistent 
hardness. Each casting has to be 
drilled with about 2,000 small holes 
which must have a clean edge and a 
firm wall between the holes which 


Un-machined casting of 
dividing-head plate. 


are extremely close together.” 


Harper quality covers grey iron 
and Meehanite castings, also 
metal pressings, machining, 
enamelling and other finishes and 
sub-assembly work. 





Casting machined 
and drilled. 


Left: Finished Casting in 
position on milling machine. 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
MANCHESTER OFFICE: c/o 8. j. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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Waste Heat Kecovery Plant 
Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries, Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 








(HYDRAULIC AND FLOW TURNING) up to 7ft. 6mm: dia 
GENERAL SHEET METAL WORK 


POWER PRESSWORK 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS 


Swinton Street, King's Cross, London, W.C 








PIPE 
FABRICATION 
X% ERECTION 





SPECIALISTS IN 
ALL CLASSES OF 
WELDED PIPEWORK, 
PIPE BENDING 
AND TUBULAR 
STRUCTURES 








HEATWAYS LTD. 
(PIPEWORK DIVISION) 
WINDMILL LANE 
DENTON MANCHESTER 
Denton 4242/3 
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question of 
corrosion 7? 





THE ANTI-CORROSION 
SPECIALISTS 


hawe the 
aml s  1wer 


Consult our Technical Advisory Service 
which covers the United Kingdom 


PLUS GAS CO. LTD 


1/11 Hay Hill, London, W.1. 
Tel: HYDe Park 9566/9 Grams: Abfiuids, Piccy, London 








SCHAFFER 
DIAPHRAGM 


GAUGES 


Pressure Gauges in 
non-corrodible mould- 
ed plastic cases for the 
chemical and allied 
industries. 





BUDENBERG GAUGE COMPANY, LIMITED 
BROADHEATH, NR. MANCHESTER 


LONDON: Regency House, 1-4, Warwick Street, W.1. 
elephone: GERrard 4822/3. Telegrams: Pyrometer, Piccy, London. 
GLASGOW: 62, Robertson Street, C.2. 


én BU 9. 
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The Mettexture Process 








bonding made possible by this 
process enables very thin toppings 
to be used with economy and 
complete assurance. 





GREENWICH HOUSE, 





REPAIR AND MAINTENANCE 


Concrete floor section prepared by The Mettexture 
Process to receive a new topping. The remarkable 


THE METROPOLITAN CONSTRUCTION CO LTD 


11, NEWGATE ST., LONDON, E.C.i. Tel. City 1488 


FOR FACTORY 


FLOORS and ROADS 


A revolutionary method of 
repairing concrete floors and 
roads in factories with the 
minimum of inconvenience. 
* 
The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 


* 


























































... with the LEWIN MECHANICAL ORDERLY 





we also make the 


LEWIN SWEEPMASTER 


LEWIN SPRINKLER- 
SWEEPER-COLLECTOR 


LEWIN UNIVERSAL 
SWEEPER-COLLECTOR 
LEWIN TRACTOR-DRAWN SWEEPER 


LEWIN ROAD SWEEPERS LTD. 
one ov rut (BROCKHOUSE) comrenies 


The Lewin Mechanical Orderly has been 
specially designed throughout for the job of 
road sweeping and embodies the experience 
mee from the manufacture of the Lewin 

prinkler-Sweeper-Collector over a number 
of years. The small overall width of this 
vehicle makes it ideal for use in narrow 
thoroughfares and confined areas. Sweeping 
width, 4ft. Yins., sweeping speed, 3 to 10 
m.p-h. A vertical wire channel scarifying 
brush is available as an optional extra. 
It is also suitable for existing models. 
150 gallon water tank, refuse capacity 3 cubic 
yards, powered by Perkins P.3 diesel engine. 


Victoria Works, W. Bromwich, Staffs. 
Phone: Wednesbury 0243 


London Office: 25 Hanover Square, W.1. 
Phone: MAYfair 8783 
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The Richardsons Westgarth Group \*A 
have ... built some of the most efficient 


steam turbines and boilers ever put into a British or any other 












generating station, be it National or Industrial 
... built the blowing equipment installed in many 
of the steel works throughout the Country 

. .. built ship’s engines totalling a greater 


horsepower than any other manufacturer in the 





United Kingdom. 


co-ordinating the activities of :— 







THE NORTH EASTERN MARINE ENGINEERING CO. LTD 


PARSONS MARINE TURBINE CO. LTD. 


GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


THE HUMBER GRAVING DOCK & ENGINEERING CO, LTD 


RICHARDSONS WESTGARTH ATOMIC LTD 


ASSOCIATED COMPANY; ATOMIC POWER CONSTRUCTIONS LTD, 


RICHARDSONS, WESTGARTH & CO. LTD., 


WALLSEND, NORTHUMBERLAND 
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This... J ...1s a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE uw 


STABILITY ‘AT ALL TEMPERATURES WO 





NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


FREEDOM FROM DEPOSITS “a | 
PROTECTION AGAINST RUST AND CORROSION \~~_ 


QUICK SEPARATION FROM WATER ie 


LESS WEAR ~ 


ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 
proved in careful tests against other well known hydraulic and circulating 

oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


explain how, on balance — on the results of all the tests — 
new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON S.W.1 
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all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities ) 





T. S FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND 











AUTOMATIC SCREENS 


FOR CONDENSER COOLING 
More accurate WATER, POWER STATIONS, 


than human skill)|  vxpen mitts & TANNERIES. 
CGE 6.2 or02 08 


Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 








PUMPS FOR AIR, WATER & VACUUM 





F. W. BRACKETT & CO. LTD. 
COLCHESTER Phone: 3958 








than human skill itself. This is particularly so in the case of 
Savery Hydraulic Pumps. Couhtless thousands of Savery 


Pumps are in use throughout the world working with precision 








PLASTIC 


that neither human skill nor other means can match. 
Next time you’re considering control of motion remember 
Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 
FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET - BIRMINGHAM 6 


Telephone: ASTon Cross_1316-7 
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Save BANDSAW 


Hundreds of working hours in your sige = es 1,000,000 (FEET) IN STOCK 


OMARGO SLIDE RULES 















































Here are a few of our models :— HIGH-C s 
MODEL LI. Calculation of weights of steel sections METAL-CUTTING 
sia —S BANDSAW 
FE scm me ni a many b Weight per fe . 
oe ey oy — ee ALL COMMERCIAL WIDTHS AND PITCHES 
e a. y an (@) kenge per cwt.(s) and 
according to width and thickness. 
a Poin any other section if weight foot GEORGE H. ALEXANDER MACHINERY LIMITED 
a gon 2 a tinplate phe post vol 82-84 COLESHILL STREET, BIRMINGHAM, 4 
. PRICE 15/6 POST FREE are Stern *Phone: Aston Cross 3264 (7 lines) "Grams: Viking, Birmingham 
KK WOT CAL AToR "QRiCe SC POSTFRES 
Model L.II = 

















Capacity Calculator for 
rectangular and cylindrical 
—, and Containers. 


means higher boiler efficiency 
and lower fuel costs / 























Capac Scales 10-1,000 
cu. wm ad 65-6,000 gallons. 
Side 1: 
Weights and capacities of Feed water that deposits scale on boiler heating surfaces 
butt-welded, mild steel is & prime cause of overheating and sybsequent tube 
cylindrical, dish-end = . And, remember, the majoricy of town water 
T ies, as well as sea-water, are heavy depositors of scale. 
Standard Quality (glazed). rs Caird & Rayner Evaporator takes all the harm out of 
7/- post free sea-water and Soavides a full  oubele of clean feed water to 
the boilers. 
NOW Aven Ans CIVIL ENGINEERING SLIDE RULE— Not only is boiler efficiency raised and maintenance reduced 
NEW SIDE |[—~BENDING CALCULATIONS OF REINFORCED CONCRETE. appreciably, but substantial fuel savings will be seen as well. 
SIDE 2 HYDRAULICS. Evaporators can be supplied co cope with feed water to 
any required rate. Further details will gladly be supplied 
On request. 
FREE GIFT WITH EVERY ORDER OF SIX OR MORE OMARO TECHNICAL 
| EVAPORATORS AND CONDENSERS. FEED 
CHARTS OR KOSINE SLIDE RULES, WE SUPPLY FREE OF WATER HEATERS. FEED WATER FILTERS. 





CHARGE A COMPLIMENTARY COPY OF OUR COCKTAIL SLIDE RULE (USUAL PRICE 
10/6) WITH 300 SELECTED RECIPES. 
PLEASE APPLY FOR YOUR FREE COPY WHEN SENDING YOUR ORDER FOR TECHNICAL 


CHARTS AND is peed of ether medels on application Cai rd< qs “Rayner 






EXHAUST STEAM O!L SEPARATORS. OIL 
FUEL HEATERS. 

















KOSINE LTD., 104 HIGH HOLBORN, LONDON, W.C.1 77 COMMERCIAL ROAD LOND ian ya 
DHB/2712 
hits 
VARATIO Positive STRATELINE 






Variable Speed Gearboxes Answer ‘” C Your Fixed Reduction Speed Reducers 
rive 








Torque range 
jenceg 46 Ibs. ins. to 
48,000 Ibs. in. 
iy Exact ratios 

mess to suit your 
requirements 
jal between3 to 1 


$H.P. to 25 H.P. Co aX Axia Ghats ne 


Robust Construction 





No Friction Drives / Motorised with any make or type of Motor or Non-Motorised. 
Positive Drive — Up to 26 Speed Changes Jota enclosré Positive drive in either direction. Reductions up to 1,000,000 to 1 
Gear change under load without clutch. bi obtained in incredibly small space. 




















The “DAVID” Units for “GOLIATH” Jobs! 


We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 


Telephone : SLOUGH 20271 /2 Telegrems : VARATIO, SLOUGH 
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sTeEL SHELVING 


72 in. HIGH 
34 in. WIDE 
12 in. DEEP 


@ Brand new—Manufactured 
in our own works. 


@ Shelves adjustable every 
inch. 


@ Heavy gauge shelves will 
carry 400 Ibs. each. 


@ Stove enamelled bronze ¥ 


green. 


®@ 6 shelves per bay—Extra 
shelves 8/- each. 


®@ Quantity discounts. 


Delivered free £3 15s. 
Ready for erection. 











. This shelving is available 
N. . BROWN LTD. in WHITE enamel at extra 
cost. 


ENGINEER 


be your 
answer ? 


—— 
— rt aii * 


iil fe a 
ee || a a eee 


Wis oa 


morrow may find you face to face 
with a complex building problem 
demanding an urgent solution... 
or funds will not permit the expense 
of a traditional brick structure. 

Whichever it is, YOU are expected 
to find a speedy, efficient answer. 
Just such an answer is provided 





Photograph by courtesy of Thomas Harrington Ltd., Hove, Sussex 


by THORNS TIMBER- 
FRAMED BUILDINGS. 

Prefabricated in BASIC units, 
they combine economy with ease 
of erection—and are easily adapt- 
able to your own design. 

The photograph shows a can- 
teen building size 120 ft. x 37 ft. 
x 10ft. containing dining hall, 
kitchen and store. 


Green Lane Steelworks ALL OTHER SIZES avail- 


HEYWOOD - LANCS_ “0% cavaly Keon prices. 


Telephone: 
Heywood 69018 (3 lines) 


Basic widths available: 12ft., 15ft. 18ft., 20ft., 24ft., 25ft., 30 ft. 


get’ quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 


bolve your pUmPi"s problems : 


—the manufacturers ! 




















THE LINATEX HAND OPERATED 
DIAPHRAGM PUMP 


A portable, easily operated 
pump specially suitable for 
emptying vessels, sumps, pits, 
etc. Like the motor driven 
version it is lined with Linatex 
throughout. 


@ Light Weight 

Simple Operation 
No Packing 

Self Priming 

8 Galls. Min. Capacity 


Linatex, being 95 % pure, natural rubber, has proved 
invaluable to all branches of industry as a wear and 
corrosion resistant material. Now, Wilkinsons, its 
makers, have adapted its enduring qualities to the 
problems of pumping. They have designed a range 
of pumps which, by incorporating Linatex into their 
construction, are capable of withstanding the 
heaviest wear from abrasives and the corrosive effects 
of most chemicals. The two Linatex pumps illus- : 
trated are both specially designed to meet the needs ry 
of the chemical and allied industries. 2 


with motor or | manual 


Please write for full par- 
ticulars stating whether 
you would like our resi- 
dent engineer in ‘your 
district to call on you. 





THE LINATEX MOTOR DRIVEN DIAPHRAGM PUMP 





Built on a cast iron base, this @ Positive Action ; : 
pump has an aluminium body @ Self Priming He will gladly anust 
and an electric geared motor @ No Packing you with your pumping 
drive. The body is lined @ Continuous Operation problems. 

throughout with Linatex rubber @ 8 Galls. Min. Capacity 


and employs solid Linatex 
Valves and Diaphragm with 
resistance to chemicals up 
to 65° C. 


INAIEX pumps 


DOD) witkINson RUBBER LINATEX LIMITED CAMBERLEY surrey Telephone: Camberley 1595 


Factories and Distributors throughout the World Pi2 
M 
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SPELL xey ro inpustry § .»..» 


We illustrate No. 3 in this series of hand-wrought steel keys, made during 
the reign of Charles I. It does not leave much to the imaginatiom looking at 
this key to conjure up some great events of the time such as the Reformation, 
The Plague, The Fire, * Nell of Old Drury’ and the diarist Samuel Pepys 
and ef course the greatest architect of his day, Sir Christopher Wren, 
designer of St. Paul’s and many other famous churches. The care taken in 
the design and execution is typical of this period—one of the great turning 
points in British history. 
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Se ee > ae 
== 












The development of steel made possible the 
+ eine . ° . . . ° SAMUEL PEPYS 
growth of civilisation itself. For steel is the key to the good things in life 
as well as to the necessities; as essential to the maker of the precision 


watch as to the bridge-builder. Hallamshire high-grade alloy and carbon 





steels serve a multitude of industries in many ways. 


Can you distinguish the difference between the Key shown in No. 25 and the 
one herewith illustrated? These two keys were very likely made by the same craftsman. 





Manufacturers of: 
ALLOY & SPECIAL CARBON STEELS - BARS - SHEETS - PLATES - WIRE RODS 
THE HALLAMSHIRE STEEL & FILE COMPANY LIMITED * SHEFFIED 3 * ENGLAND 


Telephone: Sheffield 24304 (7 lines). 
Telegrams: Hallamsteel, Sheffield. 








WELDING and CASTINGS 





for 





A welded gear wheel for a turbo generator set. 






Welded fabrications of all types including the welding of aluminium 
alloys by Argonarc process, both for Marine and Industrial 


applications, are carried out at our Woolston Works. 


In addition our foundries can supply castings ranging from the 
small mechanically produced types to those large enough to call for 


the individual craftsmanship of a skilled moulder. 


Casting in gunmetal of a condenser door. 


Particulars of these facilities can be obtained from :— 


JOHN It. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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INVEST IN 


VITREOSIL 
FOR LIFE / 


PIPES, POTS, TANKS, 
IMMERSION HEATERS, Etc. 
All absolutely inert to all 
acids except hydrofluoric 








We also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 6-3242 

LONDON: 12-14, OLD PYE ST., WESTMINSTER, S.W.1. 
Telephone: ABBey 5469 








In bygone days the real answer 
to real mountains: 
an angled steam locomotive. 


ne pe technical talk about steam problems may sometimes seem 
like making mountains out of molehills. But look at it this way. 

Your steam distribution system has one object: to carry heat from the 
boiler to the process plant where it is going to be used. 

This steam-heat is as much a process raw material as the sugar, 
chemical, rubber, fabric or what-have-you which is carefully weighed 
out or measured. 

Your steam distribution system is thus a conveyor belt'taking heat 
from the stores to plant. Have you ever wondered how much is dropping 
off that belt ? 

Our Information Sheet “Steam Distribution” helps you to considex 
the point. It was written from our experience of many steam distribu- 
tion systems that have just growed without a plan. 

Your nearest Spirax regional engineer is always ready to help you 
re-examine your own system. Would you like a technical word with him? 


SPIRAX-SARCO LTD 


CHELTENHAM, GLOS. 





Please send......copies of “ Steam Distribution” 


—a note of my nearest Spirax regional engineer 
(if I should need him) 





NAME 


ADDRESS 


arinan 
tance 








EGIS8 





Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 








GREY IRON 
ALUMINIOM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 





also 
DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
G0, covo.ty) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TiPton 2545 (3 lines) 





THE ENGINEER 


you should iit yourself 
if you use diesel engines 


Can I save money by reclaiming used lubricating oil which would otherwise be discarded? 


Yes. Over 50,000 users have proved that a Stream-Line filter can make a saving running 
into hundreds per cent per annum on its original cost. Jn many cases a Stream-Line filter 
pays for itself within a few months. 


Can engine wear be reduced by purifying the oil in the sump at frequent intervals? 


Yes. A Stream-Line filter gives savings in engine wear even more important than the direct 
savings on oil. Whether you run one or two diesel engined vehicles or several, a Stream-Line 
filter represents an outstanding investment. 


Stream-Line filtration eliminates dirt, sludge and carbon without recourse to chemical 
means or risk of damage to oil or engine. Stream-Line filters are sturdy, simple to operate 
and require negligible maintenance. Mechanical equipment is expensive—make sure that 
yours is in tip-top condition all the time, by using a Stream-Line filter. You will find the 
cost suprisingly low. Why not write for details? 


STREAM-LINE FILTERS 


make oil lubricate longer 





STREAM-LINE FILTERS LTD: 
A Member of the Vokes Group 


INGATE PLACE - 


Jan. 17, 1958 











LONDON : S.W.8 
Telephone MACaulay 1011 


SF/16 











FLAMEPROOF crectro mecHANICAL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 
LONDON 


AND 
BRIDGWATER 


























BRAND NEW 
BALL & ROLLER 


BEARINGS 


VER 4,00 20 


| RET 


TYPES 


q & 8 


BRITAIN’S LARGEST STOCKS 


Consisting of HOFFMANN, R. & M., S.K.F., F.B.C., 
ye eee TIMKEN, TORRINGTON, HYATT. 
R.C., N.D., FAFNIR, FAG., RIV., STEYR, G.M., 
SRO, A.K.F., ONA, GIUSTINA, ETC. ETC. 
SUPPLIERS TO AIR MINISTRY, MINISTRY OF 
SUPPLY, ADMIRALTY, NATIONAL COAL 
BOARD, PUBLIC UTILITY UNDERTAKINGS, 
OVERSEAS GOVERNMENTS, ETC. ETC. 


Exporters to all parts of the World. 
Write for New Stock List. 


CLAUDE RYE BEARINGS 


895-921 FULHAM ROAD 


FENMOWN 6174 (EXT 





LONDON, S.w.o 
+) TELEM 2-3453 
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i SR Are these hands helping you? 


more Exacting Applications 








4 7 steceteccses 
re Rubber Components for the 5 
Nessa 


rubber engineering qualifies us to advise on the 
rubber compounds and design of components 
to meet the more exacting applications. 
Our plant is fully equipped to deal with bulk production, as well 
as small quantity requirements for prototype and development work. 


. 
, 
. 
Our wide experience in the field of precision . 
. 
. 


Designers and Engineers will be interested in our new publication, .°.°.°.°.*.° 
‘Syntheticand Natural Rubbers and their Uses’-copy sent upon request. fas? eat ad 
High Grade Rubber Mouldings and Extrusions . ‘U' Rings +e + + 
Seals * Bushes * Grommets * Diaphragms + Bonded Parts ones 
and Components in Natural, Synthetic and Silicone Rubbers 
















OUTSTANDING NEW DEVELOPMENTS 














PRESCOLASTIK — 
OK Silicone Rubbers in general purpose, low Chemists on our staff make sure that the P.J. finishing paints 
temperature and low compression set grades, you use are ahead of competition, Pinchin Johnson maintain 








available in a range of hardnesses. New fuel 
resistant grade also available. 


PRESCOLLAN — 


a separate laboratory where customers’ requirements are studied 
and formulations evolved to meet them. Your P.J. Repre- 
The new polyurethane rubber with remark- sentative, himself a trained technician, is the link that makes 
able tear and abrasion resisting properties, the country’s most advanced paint research centre an effective 


easily machinable. Ideally suited to heavy annexe to your factory. 
duty engineering applications. 
























































You can rely on 


PINCHIN JOHNSON 


for Paint and Service 


leaflets 






for technical 





Please write 































































































@eeeoeoeoeaeoeoeoeeoeoeoeeoeoeee eevee eevr eevee ee 
APPROVED A.I.D. AND A.R.B. PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER Telephone: TRAfalace $600 
Phone: BAGWORTH 241/2/3 BELFAST - BIRMINGHAM BOOTLE - BRIGHTON - BRISTOL - GLASGOW 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications LEEDS « MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 





for 


OFFICE or 
| FACTORY 


ABIX Partitions are light, strong, fire-resis- 
ting and easy to erect. Manufactured in 
standard units for quick installation, easy re- 
moval or extension to existing screens. We 
will be pleased to help and advise you on 
any partitioning problem. 

OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers, Material Racks, Slotted Angles 

‘ (Junior, Universal, Senior), Car and Cycle Shelters, Tool Lockers, Adjustable Steel Shelving. 


PLEASE WRITE FOR FULLY ILLUSTRATED CATALOGUE E.2 TO: 


‘y33p@ (METAL INDUSTRIES) LIMITED 


' STEEL EQUIPMENT FOR OFFICE AND FACTORY 
TAYBRIDGE HOUSE - TAYBRIDGE ROAD - LONDON : S.W.!! 
Phone: BATtersea 8666/7 Grams: ABIX, BATT., LONDON 
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r Laundries, Breweries 


~<for 
~ 
Bry FACTORIES and Works 
~ 
> 


Ae a ATOMIC PILE installations 
rome ie ve and Research Establishments 


Fe -| ELECTRIC POWER STATIONS 

< We %, Oil Pumping and 

SS ge, Storage Installations 
SA 


A sound mechanical job, 
good to look at, a ‘Pyrotenax’ 
installation costs less 

Sap net -ementmn to install and is virtually 
everlasting. 


Write for full details and ‘Technical Data No. J39”’ 








The use of the trade name “‘Pyrovenax”’ is exclusive to the products of this Company and its associates. 





P tenax ote gga omanany - HEAT RESISTING 
5 rotenaXx PROOF - SAFE AGAINST OVERLOAD - RESIST- 


PCP PVeRSetoee = =ANCE TO MECHANICAL MALTREATMENT 


PERAFECTEO BY ExPERtENCE RESISTANCE TO NOISE TRANSMISSION. CATHEDRALS, CHURCHES 


Galleries and Museums 











OlL TANKERS, Passenger 
and Cargo Ships and Warships 


‘PYROTENAX LIMITED 
HEBBURN-ON-TYNE ° Telephone: Hebburn 32244/7 




















HOT ROLLED STRIP MILL PICKLED & OILED SHEETS. 


GD3 LONDON: Abbey 1654/5 BIRMINGHAM: Midland 1265 MANCHESTER: Blockfriars 6946 LEEDS: Leeds 27826 GLASGOW: City 3641/2 CARDIFF: Cardiff 23689 
COLD REDUCED BRIGHT STEEL SHEETS, OILED, IN 
GENERAL PURPOSE AND FULL FINISH GRADES, 


HOT ROLLED STRIP MILL SHEETS. 
IN DRAWING AND EXTRA DEEP DRAWING QUALITY. 
SHEARING CAPACITY UP TO 34” THICK 


pan 
oe ee We 
ACCREDITED 


& * 
“ee, stecane*? 








NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 3237! 
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PERFO 






ANY SIZE OR SHAPE OF HOLE 
IN ALL METALS 
ACCURATE € DURABLE 


NG REENING "AND SOK 

BRITANNIA WORKS 

WARRINGTON + ENGLAND 
P.O. BOX 22 


ESTABLISHED 1799 





Telephone: WARRINGTON 32401! Telegrams: GREENINGS, WARRINGTON 
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ALL TYPES OF BOLTS, NUTS, 
SCREWS AND STUDS FOR 





Telephone: 
{ARDwick 1765 
London Representative 
W. KELWAY-BAMBER & CO. LTD. 
9, VICTORIA STREET, S.W.! 
Telephone: ABBEY 6860 














The choice is 
often difficult 


e DIE CASTINGS in Brass, Bronze or Aluminium, cut costs 
by the reduction of machining and finishing operations 
and by the virtual elimination of machining allowances. 

@ BRASS PRESSINGS, on the other hand, can be produced 
so rapidly that, in many cases, the nett unit cost is lower. 
The problem is to choose the most suitable process for your needs. 
Why not call in the Non-Ferrous people first ? They can advise you well 
for they make both! Together with their associate company, Brass Pressings 
(London) Ltd., they conduct joint administrative, technical and engineering operations 
under one roof... their recommendations to you are therefore sound and unbiased. 


BRASS PRESSINGS (LONDON ) LTD. 


THE NON-FERROUS DIE CASTING CO., LTD. 





requested, our tech- 
nical representatives 
will’ be pleased to 
advise you without 
obligation. 








NONFERDICA WORKS, NORTH CIRCULAR ROAD, LONDON, N.W.2 Telephone: GLAdstone 637|7 | 
1-45 








HAMMERED OR 
HYDRAULIC PRESSED 





IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 





K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 











Electric Hoists 
and 
Overhead Cranes 


Lifts 


fr om 


ORDERS FOR | 
220 HOISTS 
NOW IN HAND 


Prompt delivery 
for new orders 


a, 
Taylor Stoker Co.Ltd. 
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4 M a High Pressure 


oreo 


FORGED STEEL GATE VALVES 










ERMETO Gate Valves are recommended for use with a wide 






variety of fluids at pressures up to 2,000 p.s.i. They are 


fitted with ERMETO High Pressure Joint end connec- 






tions to suit N.B. pipe sizes from }” to 14’. 








Please write for catalogue giving full specification 


details of our complete range including shut-off, 






fine control, non-return, check and special application 







non-standard valves. 


BRITISH ERMETO CORPORATION LTD. 
HARGRAVE ROAD, MAIDENHEAD, BERKS. 
Telephone: Maidenhead 2271-4 


4 MILLION GALLONS 


per day 










BEACON WORKS, 















FROM 
THREE 30 DIAMETER 
OVERFLOWING 
—~ BOREHOLES 


AVA 








ae 















For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 

: to bring the job to a 
—— successful conclusion. 

Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone: WATerloo 7044 


Branches: 93/4 BROAD STREET, BIRMINGHAM 15 Telephone: Midland 1762 
A R | fe % IA N W El L S BARDON CHAMBERS, KING ST., LEBDS | Telephone: Leeds 23550 
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For the 


fabrication 


ne % 
{ 4 
Koen he 4 ij a 


Mia. of wire products 


Weldmesn 


in rolls or sheets 





is an ideal 


material 


Cut it to the shape you want—it holds together because 

it’s welded together. It can be readily fitted to all types of 

steel section, does not require additional frame bars and combines strength 
with economy, together with ease of application. 


A technical service is available to handle any problems. 


“4 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.1 
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CROSSLEY engines for essential duties 


Crossley Diesels have been chosen for yet another new nuclear power station, at present being constructed 
by the Nuclear Power Plant Company. Engines of the same design are in service or being 

installed in the United Kingdom Atomic Energy Authority’s power stations at Calder Hall *“‘A’’ and *‘B”’, 
Chapel Cross and Dounreay. Permanently installed will be three Crossley ‘‘ES Vee”’ 10 cylinder 

two-cycle Scavenge Pump Diesel engines, each rated at 620 b.h.p. at 1000 revolutions per minute and driving 
450 kW. Lancashire Dynamo and Crypto alternators. These are automatic standby sets 

for the provision of current for essential services in the event of mains failure. The sets are supplied for 
Bradwell to Messrs. A. Reyrolle and Co. Ltd. Already installed on site is an ‘‘HSN 6”’ six cylinder two-cycle 
engine driving a 412 kW. alternator, this unit providing power on site during the construction period 

Later two Goliath cranes will be installed, each powered by an ‘HSN 3” three cylinder straight 

line two-eycle Scavenge Pump Diesel engine driving Clarke Chapman 250 kW. alternators, 

one unit being mounted in one of the legs of each crane. 


These two sets are being supplied to the order of Messrs. Clarke Chapman & Co. Ltd. 


CROSSLEY < DIESEL ENGINES 


CROSSLEY BROTHERS LIMITED , OPENSHAW , MANCHESTER 11 C423 
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These names 
make 
NUCLEAR 


= 9-0 6) 











Bradwell, Essex, has leapt into fame 

as the site of the first commercial nuclear 
power station in the world to be 

built by N.P.P.C. Eight names make 
The Nuclear Power Plant Company 
Limited. N.P.P.C. thus combines the 
resources of eight specialist companies 
whose individual skills are 

co-ordinated to form a unified team 
capable of undertaking the construction 
of complete nuclear power 

stations throughout the world. 


Bradwell nuclear power station will have 

a guaranteed output of 300 Megawatts. It is 
heing built by The Nuclear Power Plani Co. 
Ltd. for the Central Electricity Authority. 





A Greater Britain through 








THE NUCLEAR POWER PLANT COMPANY LIMITED 


BOOTHS HALL 
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C. A. PARSONS & CO. LTD. 


A. REYROLLE & CO. LTD. 


HEAD, WRIGHTSON & CO. LTD. 


SIR ROBERT McALPINE & SONS LTD. 











soseee: 
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WHESSOE LTD. 


STRACHAN & HENSHAW LTD. 


ALEX. FINDLAY & CO. LTD. 


CLARKE, CHAPMAN & CO. LTD. 


Nuclear Power 


TGA NPS 


KNUTSFORD 


























inning 
SAVES METAL 


—CUTS TOOL COSTS 
















The design and production of Pressure 
Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 
large knuckle radius. A substantial 
reduction in plate thickness can be 
effected, and in most cases tool costs 
are eliminated. 






























































can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from § to 15 feet diameter, and 3” to 4” thickness. 
Knuckle radii and depth may be varied to meet individual 
requirements. 

Please ask for List No. E965 giving full range of sizes. 








G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone : GREenwich 3232 (22 lines) 
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METROVICK 


Electrodes 


This illustration of the low pressure casing for one of the 100 MW Metro- 
politan-Vickers steam turbines at Castle Donington—the largest thermal power 
station in Europe—is yet another example of the skill of the fabricator. 

The physical size of these turbines is relatively small for the output, but 

as fabrications they still come within the realm of giants. 

Metrovick electrodes are used exclusively. 

The casing comprises two fabrications, the top cover weighs 9 tons and the 
bottom section 29 tons. Both sections were constructed in mild steel from 1 
and 1} inches thick plate, bars up to 3 inches thick, and a 12 inch thick forging 
which forms part of the bearing housing. 

However large or small the fabrication there is a suitable Metrovick electrode. Use 
them for your next welding job. Details of the complete range are given in 
publication SP7787/2. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER, 17 





An A.E.1I, Company 


Use Metrovick Electrodes 
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Giant 
Builders 


The Metrovick range of electrodes includes 


EH .SYLVICK . SPEEDIVICK . UNIVICK . EXELVICK 
MINIVICK.TENSIVICK . NICHROVICK . PYROVICK 
CORVICK . CASTIVICK . P250 . MOLVICK . LOCREEP 


X 
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ALUMINIUM WIRE 


Offering you strength, durability, 
light weight and ease of manipulation, 
for applications such as rivets, nails, 
fencing and wire goods as well as 
electrical wire, strip and stranded 
conductors. 


Also manufacturers of “‘K”’ Copper 
Wire, Strip and Strand for electrical 


and other purposes. 


Write for details to: 


E&E RAYE LTD 


PONDERS END: ENFIELD+- MIDDLESEX 


Telephone: HOWard 1601. 







Jan. 17, 1958 


processed by specialists 


IS STILL THE ONLY ANSWER 
TO A MULTITUDE OF DESIGN 
AND FUNCTIONAL PROBLEMS 


RIGID, SPECIAL 
RUBBER COMPOUND 










Here is the section of a large 
moulded rectangular seal where 
design depended on the possibil- 
ity of homogeneous, dual-quality 
rubber fabrication. 


ELASTIC, OZONE- 
RESISTING RUBBER 





This method of construction 
with a rigid rubber outer form 
and a soft, flexible seal lip can 
have wide application, simplify- 
ing mountings and reducing cost. 


We would be most interested to 
try to help you. 






The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 



















heavy duty 
floors 





Sa) 


~ ELTEX 
=" PAVING TILES 


Immediate delivery. 





Sole Manufacturers: 


E.J.ELGOOD LTD. 


INDUSTRIAL FLOORING SPECIALISTS 





YEOMAN STREET, LONDON S.E.8 
BERmondsey 1/144 (7lir 


Telephone 
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3,800 WORKING HOURS 
and no major attention 


The outstanding advantages of operating “ Power Vane” Oil Flooded Rotary 
Compressors have been proved by Messrs. Peter Lind & Co. Ltd., the well- 
known London contractors. For over 3,800 working hours their Model 365-RO-2 
“Power Vane’’ Rotary Compressor has been delivering air at 100 p.s.i., smoothly, 
effortlessly, without any major attention being required throughout the period of 
the Shoreham Harbour Contract. If you would like details of these “‘ Power Vane” 
Rotary Compressors, which operate without pistons, valves, crankshaft or clutch, 
ask for Catalogue No. 58. 
























The model 365-RO-2 *‘ Power Vane’’ Rotary Air Compressor fitted with 
Rolls-Royce C4-NFL diesel engine which has been in operation on the 
Peter Lind & Company contract at Shoreham Harbour for over 3,800 
working hours, without any major attention. 


















ROTARY 
COMPRESSORS 


CONSOLIDATED PNEUMATIC TOOL CO. LTD., 232 DAWES ROAD LONDON, 5S,W.6 


* ELECTRIC TOOLS * CONTRACTORS EQUIPMENT * ROCK DRILLS * PUMPS * DIAMOND DRILLS 








AIR COMPRESSORS © PNEUMATIC TOOLS 








ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM. 


Telegrams: 
CHIMNEYS, ROTHERHAM 









elephone: 
ROTHERHAM 4115-6 

















Consult 


FILTON 


frROTARY UNIONS 


(Aetont agpiet) 

















\ 


WATER INLET \ WATER OUTLET 
On STEAM On CONDENBATION 


USED ON WATER COOLED AND 
STEAM HEATED ROLLS 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 
Telephone Spa 2111/2 

















Steamers, Tugs, 
ete. 


New Buckets, 
Links, Pins, 
Gearing etc., 
— for 





Sones Gre Se Se ee ae Sat ee Ceait, Sevan, page ew gee Pe ny 





per hour dumped to a radius of 90 feet and a clear height of 30 feet. Per 
TD. 


FLEMING « FERGUSON L 


Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phaniz Paisiey.” 
Lendes Agents: Messrs Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. Phone: London Wall 484 


AABAASABBEASESEEEREAIEEEEEANNEIE 








DREDGING PLANT Sesion" 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER ODREDGERS 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 













Capabilities. 
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rneres « Beg Difference 


between this and any other 
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LAST 20 to 50% 


LONGER... vet priced no 
higher than ordinary belts 





Grommet V-Belts 


ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


MANUFACTURED 
AND SOLD ONLY BY 


FRANK & CO LTD 


WIGGLESWORTH 
Wellworthy ALESSFIN 


armoured ring groove pistons 


SHIPLEY YORKSHIRE 


‘Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 
















PRESS 
BRAKES 


BRITISH THROUGHOUT 








@ When making precision equip- 
ment such as the latest high speed 
Card Sorter produced by 1.B.M. 

United Kingdom Limited, the accuracy 
and speed of their 60-ton Bronx Press 
Brakes are of paramount importance. 


For making sharp bends in dead straight lengths—and 
for forming section in all metals, in all thicknesses up to 
20ft. wide—Bronx Press Brakes are faster and more ver- 
satile than folding machines and can be tooled for punch- 


There care also Bronx 


Piste Bending Rolls, 
Shears, 


Guillotine 
Sheet & Piate Levelling 


...more than pay 
for themselves 
in the first year ! 


The top ring groove of the Al-Fin 
Piston has an austenitic cast iron 
insert bonded to the alloy giving 
strength where it is most required, 
increasing piston life by at least 
100%. This double mileage saves 
you the cost of one overhaul and 
the cost of another set of pistons ! 
Write for leaflet S20]. 


isothermal Piston Design... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure : 


Correct selection of materials. 
Determination of correct running clearances 
Avoidance of localised hot areas. 

Correct gudgeon pin alignment. 












WB 275 — 300°C 
250—275°C 






Machines, etc. ing, shearing and notching. Range of sizes from 20 to Ther hhead thicken ie etait 
Write for Catalogues. 1,600 tons pressure. bien ding o- piston wall, overcomes distor. & 22s—250°C 
¥ ; tion of ring grooves. s has considerable EB 200—225°C 

beari blow-b d effi ] |. 
BRONX ENGINEERING CO. LTD., LYE, WORGS., ive 2507'snc 2308 ng on blow-by and efficient oil contro a 


DON GLAND AGENTS: W. £. Norton (Machine Tools) Ltd., 
_ 2s toms Grosvenor Gardens, London, S.W.1 - TATe Gallery 0633/4 





WELLWORTHY LIMITED 


HANTS 


LYMINGTON 
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The 1860’s ... a far cry from 

the atomic age, jet engines, 

VHF electronics and 

automation. That 

S. E. Opperman has bridged 

the gap of the century in which 
mankind's most outstanding 
advances ‘have been made, is 
manifest in the development 

and production of a vast 

range of engineering products 

now in use throughout the world. 
Our production facilities covering 
145,000 sq. ft. are at your disposal. 


Can we assist you? 


BOREHAM WOOD, HERTFORDSHIRE. ELSTREE 2021 (10 lines) 








ee — —— ————— 
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BOULTON AND PAUL LIMITED NORWIICH LONDON BIRMINGHAM 
AP/CE 29 








MEET mMASCO FELT 





Washers, Gaskets, Fabricated Parts? Naturally the choice is MASCO— 
there’s never any doubt then about getting just what is wanted. Similarly, 
when it's felt for reducing sound and vibration, for insulation, filtration, 
oil sealing—for every purpose, in fact, where the felt used must be 
exactly right in shape, size, quality and thickness, specify the name 
famous the world over . . . MASCO! 


DO YOU KNOW ALL YOU 
SHOULD ABOUT MASCO FELT ? 


Are you making the greatest use of this most versatile of materials? 


MADE IN BRITAIN Let our technical team give you the latest facts about the uses of 





BRITISH CRAFTSMEN MASCO felt, with a particular recommendation concerning your 
— individual need. Quite free, of course. Write to Dept. E.5. 
MITCHELLS, ASHWORTH, STANSFIELD & CO. LTD. 
23/24, Old Bailey, London, E.C.4. Connectors 50 HM. Coveane 45, Newton Street, Manchester, 1. 
Phone : City 3606 P.O. Box No. 1@, Myrtle Grove, Bacup Road, Waterfoot, Phone: Manchester Central 3503 
ie cs. : 5 





For over 100 years Feltmakers to the World’s Industries 
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BOILER-FEED PU 


Electrically driven Sulzer Boiler Feed Pump. Output 
650,000 ib per hour at a pressure of 1242 |b per 
square inch. Temperature 260° F. 





One of nine units for 
MARCHWOOD POWER STATION 
CENTRAL ELECTRICITY AUTHORITY 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR BUENOS - SHANGHAI « 
Agencies ot: BAUSBGLS - MILAN ~ AMSTERDAM - LISBON - COPENHAGEN - OBLO - STOCKHOLM WSLS ~ ADMENS ~- GTANSUL - ALGIBAS - JOMANMESSURG - MAMA - 
KARACHI - COLOMBO - SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYONEY - MELBOURNE ~ 


PARIS - NEW YORK - MADRID - GAIRO - RIO DE JANEIRO - 
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ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.i. 




























*% A grommet is a cord loop built by 
winding high-tensile rayon cord on 
itself in an endless spiral. 


%*% There’s no stiff overlap —no weak joint. 


% It is a geometric fact that all cords in a 
Grommet V-belt pull equal shares of the load — hence 
maximum efficiency. There’s negligible internal fric- 
tion— hence maximum flexibility and minimum power 
absorption. 



















Look how flexible it is . . . and it’s as strong as it’s flexible. It’s the new load- 
carrying member in BTR High Test Grommet V-belts (two to a belt) — the 
greatest V-belt improvement ever. Grommets working in double harness give 
you, in BTR High Test Grommet V-belts, a new, higher horsepower trans- 
mission, more driving grip for heavier loads, a higher safety factor and longer 
belt life. ‘“Grommetise” your drives — give them a new, a grommet, efficiency 
and economy. Fit BTR High Test Grommet V-belts and reap the benefit in more 
power transmitted for electricity consumed, more work done for pound spent. 


, ‘ 

A 

JA 
, 


HIGH TEST , 


GROMMET V-BELTS g 


Fatented in Britain by BTR—British Patent No. 567406 


BTR Industries Ltd 


ORITISH THER MOPLASTICS &© RUBBER MANUFACTURERS 
HERGA HOUSE, VINCENT SQUARE, LONDON 5S.W.I 








HENEAGE STREET ENGINEERS IN RUBBER 


LONDON E.1 
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Si aiies LABORATORY 
SUGAR REFINERIES, ANALYSIS 


The analysis of COAL is our first consider. 
ation, as in many industries it is the chief 
item of expense. Consult us for 

WAA of MINERALS, ORES, OILS, 


METALS, ALLOYS, WATER, Etc. 
wii€ eNnguinie (te Se Bae 
ST HAM TESTING LABORATORY... 


FERTILIZER PLANTS, CEMENT 
WORKS, CHEMICAL PLANTS, etc. 


MAXIM CONVEYORS (eNctand) LTD. 
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CRABTREE MANORWAY ~- BELVEDERE - KENT 
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EUROPE’S LARGEST HYDRAULIC 
DESCALING PLANT WAS 
ENGINEERED BY 


The 10 stand continuous wide strip 
mill at the Abbey Works of 

The Steel Company of Wales incor- 
porates the Harland descaling 
system. Spiroglide multistage pumps 
for a duty of 1,000 g.p.m at 1,250 
p.s.i. with 1,250 h.p., totally 
enclosed, water cooled, direct-on- 
line starting motors supply the 
high pressure descaling nozzles. 





THE HARLAND ENGINEERING CO LTD ALLOA SCOTLAND 


LONDON & EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET WI 


BRANCHES IN BRISTOL GLASGOW LEEDS NEWCASTLE NOTTINGHAM TIMPERLEY (Cheshire) WOLVERHAMPTON & OVERSEAS 
C.500/4. 
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AGRICULTURE 


AUTOMOTIVE INDUSTRIES - EARTH MOVING 


MACHINE TOOLS - MECHANICAL HANDLING 











MARINE ENGINEERING 


GAS INDUSTRY 






WHATEVER THE JOB 


THERE’S A 


ED'S iS 


| ai 
FLEXIBLE PIPE i 








TO CARRY IT THROUGH 





Dunlop Technicians will always advise on any problems concerning installation of Flexible Pipes. Write please to :— 


DUNLOP RUBBER COMPANY LIMITED - ST. GEORGE'S ROAD + COVENTRY + TELEPHONE: COVENTRY 64171 





ree — 
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Roofing nails manufactured from 
aluminium alloy wire can be relied upon to give 
long, trouble-free service even under adverse 
conditions of atmospheric exposure. No wonder 
they are becoming so popular! But the depend- 
ability of fixings and fasteners from aluminium 
alloy wire needs no emphasis. The increasing use 
of aluminium alloy bolts, screws, rivets, nails, 
drive screws—in fact fasteners of all kinds—provides 


excellent evidence of their strength and durability. 


RRR AEE ANG » CAAA ARSE 


ALUMINIUM WIRE & GABLE CO. LTD 


Bnitain’s Largest Manufacturers of Aluminium Wire and Conductors 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office: 30 CHARLES II STREET. ST. JAMES’S SQUARE, LONDON, S.W.1. Telephone: TRAfalgar 6441 


And at 13 COLMORE ROW, BIRMINGHAM 3. Telephone: Central 2407 
ko! {ne6-0) 


Powerful, ul an 
Positive, p: “HIGH PRESSURE 
FITTINGS ano VALVES 


Safe... 
HIGH QUALITY WITH 


MAXIMUM EFFICIENCY 
(PROMPT DELIVERY) 
























New simplified design incorporating the 
highly efficient ‘‘Supakone”’ Joint—ob- 
tainable as a simple shut-off vaive or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 


TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine The itjustrations show a 
ivi j i typical application. The 
tool, plant, civil and heavy engineering. aos Gar Gx. Uk. 0 
Such characteristics are ensured by:— quired a powerful, sen- 
Heat treatment and total enclosure of sitive and complensly 
all operating parts ; positive locking ; for their two-speed re- 
single point adjustment and precision the enormous 
manufacture on modern plant. A  pplied in actuating the 
7 S emergency sluice gate on 
Taylor Clutch is a self-contained unit, a Scottish Hydro-Electric 
Project. The 


easily assembled, quickly fitted and Taylor Clueches eo satisfy such exscting de- 





up to 10,000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000!bs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 





the 
pened — many years of eaandy tees a a very 2,000Ibs. per sq. in. hydraulic. 
. choice was a Taylor Multiple Disc Clutch. Manufactured by 


TAYLOR INDUSTRIAL CLUTCHES KAY, &,C9; (Engineers) LTD. 


TROWS UPPER WORKS - CASTLETON - LANCS. Tel: Bolton 197 Grams : Supakone Bolton 
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PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 














SPECIALISTS IN 
FABRICATED MACHINERY 


General Sheet 
Metal Workers 


SHEET METAL SHAPES LTD. 
2 BELSHAM ST.,LONDON,E.9 
r 2 


LM ‘ 2 
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The G.E.C. Photoelectric Smoke Density Monitor 
has been designed, in the interest of smoke abate- 
ment, to monitor the density of smoke in a stack. A 
light beam is projected across the stack. Visual and 
audible alarm systems operate whenever the density 
exceeds a pre-set level, the event being recorded. The 
circuit is designed so that, wherever possible, failures 
of components set the warning relay to the alarm 
position. 

e Constructed to comply with BS 2740/1956 @ Suitable for 
spans of 1 ft.to 10 ft.@ All enclosures are weatherproof and of 
cast construction e Stabilised power supply to projector and 
receiver @ Projector intensity is electrically adjustable for 
varying operational conditions e Calibration by means of one 
simple adjustment e Provision for an air flow over the glass 
slides reduces deposits of soot thus minimising manual cleaning. 

For further details, please write for Publication OV 3865 















THE GENERAL ELECTRIC CO LTD-MAGNET HOUSE- 
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URGENCY FOR EVERYONE 


} 


CHECK YOUR 
SMOKE 
EMISSION 


IMMEDIATELY 


ACCURATELY 


with the 


&G.C: 


PHOTOELECTRIC 
SMOKE DENSITY 


MONITOR 


SEES} SBEay 





KINGSWAY:LONDON:+WC2 





No robbery 


The exchange in this case is heat exchange, 


and the photograph shows a characteristic example 


of our pipework fabrication. 
Material stocks, fabrication and erection 


facilities are at your service. 


We invite you to consult our advisory engineers 


on special problems. 


SIMMONS & HAWKER LTD 





SOUTHDOWN WORKS 
BAS/SH/L 


POINT PLEASANT 


LONDON, 





S.W.18 
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Dynamic Strain Recorder, 
4-c e. 








PERMANENT RECORD WITH 
KELVIN HUGHES 
HIGH SPEED PEN RECORDERS 


Continuous recording of phenomena with frequency components as high as 90 c.p.s. is 
possible with these instruments, Up to four traces are made on Teledeltos electrolytic 
paper, obviating the limiting effects of inking mechanism. Robust construction and in- 
sensitivity to external vibration allow recording under practical operating conditions in 
vehicles, aircraft and industrial plant. 


HIGH SPEED PEN RECORDER MARK 5, DYNAMIC STRAIN RECORDER, 4-CHANNEL 
SINGLE-CHANNEL. Pen amplitude of + 20 mm. OR SINGLE-CHANNEL. Operates with practically 
Synchronous motor giving six paper speeds. any variable-impedance pick-up unit (resistance, 
HIGH SPEED PEN RECORDER MARK 2, inductance or capacity type). Attenuators and 
4-CHANNEL. Pen amplitudes + 7.5 mm. (This Calibrators are built-in. Up to four correlated 








model can be modified for two-channel 
operation—pen amplitude + 12 mm.) 
Operates on AC mains 50/60 c.p.s. 
Governed motor, with a gear 


box giving six paper speeds 
between 0.5 and 





recordings, with uniform response from 0-80 c/s 
and sensitivity sufficient for full deflection with a 
strain of 30 micro inches per inch. The single- 
channel equipment incorporates a Mark 5 pen 
recorder and a special single-channel amplifier. 

Drive Amplifiers (Type 10) and Pre-Amplifiers 


16.cm./sec. (Type 3) are available for this equipment. 


2K 
KELVIN HUGHES 


SPECIALISTS IN INDUSTRIAL. MEASUREMENT 





° 


KELVIN & . 
Mai Soced Pon Netardie Steck 2, bahia HUGHES (INDUSTRIAL) LTD. 2 CAXTON STREET, LONDON, 5S.w.! 


60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 


Kreg 
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Two Type SS\1A ODry-Cylinder Carbon-Ring single-stage Air 
Compressors installed at Kurnell Oil Refinery, Botany Bay, New 
South Wales. (Photograph by courtesy of Australian Oil Refiners Ltd.) 


« BROOMWADE” 
oil-free compressed air at Botany Bay 


In food manufacture, chemical processing, boiler instrument control, diving apparatus and the like, OIL- 
FREE AIR is essential. To meet this requirement, the “BROOMWADE” dry-cylinder, carbon-ring air 


compressor is ideal. 


At the new KURNELL oil refinery of Australian Oil Refineries Ltd., are two dry-cylinder Type 
SSIA single-stage “BROOMWADE” Compressors, one electrically and one steam-turbine driven. Both 


deliver 600 cu. ft. of OIL-FREE air per minute. 


The world-wide reputation of “BROOMWADE” pneumatic equipment has been gained by its 


complete reliability and its low running and maintenance costs. 


Your Best Investment is :— 


*“BROOoMWADE”’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (10 lines). Telegrams : “ Broom,” High Wycombe, Telex 


434 SAS 
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One of our technologists said that. He said the outer 
skin is so firmly keyed to the flesh that some of the flesh 


always comes off with the peel. 


MONTGOMERIE’S 


FINISHES FOR ALL DECORATIVE 
AND INDUSTRIAL PURPOSES. He was trying to explain how a paint should weld itself to the surface 


it is protecting, becoming an integral part of that surface and not just 
a layer or shell. Our research starts with fundamentals like that. 
"MON-STO That’s what makes our Technical Advisory people so valuable to you. 
They are willing and able to give initial advice and send a technolo- 


gist to any part of the country to deal with problems on the site. 


Purovar Enamel. 
Artesco Emulsion Coating. Consult us on all your painting problems. 
Rustration Calcium Plumbate Anti- Our Standard Shades are manufactured 


Corrosive Primer. 


Emeskote Chemical Resisting Enamel 
—Air Drying Epikote Resin Based 
Coating. 

Petrifoid ‘S$’ Water Repellent— 
Solution Based on ‘Dri-sil’ Silicone. 


to the New B.S.S. Colour Range. 


montgomerie stobo ..... 





, Deeside, Saltney, 52-72 Rogart Street, 
PRIMER ){ Nr. Chester. Glasgow, S.E. 
Ei Telephone Chester 23128 (3 lines) Telephone Bridgeton 1005/6/7. 
Telegrams ‘Turpentine’ Chester. Telegrams ‘Turpentine’ Glasgow. 





Also at Slough & Belfast. 
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From the driver’s cab... 


The driver of a modern Diesel Locomotive has very That’s why a Fowler Diesel Locomotive earns his full 
definite views on what its performance should be. He approval; started at the touch of a button, easy and 
expects it to provide easy control and a clear view, 


to be able to absorb sudden strains and still have 
plenty of power in reserve. does its job with safety, efficiency and ease. 


simple to maintain, the Fowler Diesel Locomotive 


JOHN FOWLER & CO. (Leeds) LTD., LEEDS, 10 
Telephone: Leeds 30731 
Products of the Marshall Organisation 









“Did you say Crane giant valves 


helped to make my nightie?” 


HE Surprised Miss in the picture finds it difficult to associate her 
(te Nylon nightie with Crane giant valves. However, at the 
British Nylon Spinners factory these valves are performing jobs of 
vital importance during the early processing stages of the raw 
materials which go into the manufacture of Nylon. The industries 
which Crane giant valves serve are varied and numerous... and the 
giant valve is only one among a wide variety of Crane valves fo: 


high and low pressures—ranging from }” to 24”—each with a 


tradition of reliable, efficient 





service. Crane’s reputation 
for reliability lies in their 
high standard of design, 
production and precision 


testing methods. 


+ £¢ & & & 


Among the country’s largest in- 
dustries using CRANE giant 
valves are:—Esso Petroleum Co 
Lid. - Imperial Chemical Indus- 
tries Ltd. Shell’ Refining & 
Marketing Co. Ltd Reed & 
Smith Ltd. + British Nylon Spin- 
ners Ltd. « Pfizer Ltd. - Fireston 
Tyre & Rubber Co. Ltd 











E. VALVES OF BRONZE, CAST IRON & CAST STEEL 





AG 


CRAN 


CRANE LTD 15-16 RED LION COURT, FLEET STREET, LONDON, F.C.4. WORKS: IPSWICH Branches Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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BSS. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, 
GAS, WATER, AND AIR, 
puTIes AND CATER FOR THE 
a REPAIR NEEDS OF ENGINEERS 
at your IN ALL _ INDUSTRIES. 
WRITE OR PHONE 
YOUR NEEDS  TO:. 


BRITISH STEAM SPECIALTIES L” 
WHARF STREET LEICESTER. 


PHONE: LEICESTER 20885/6 
Stocks at:—LEICESTER - LONDON ~- LIVERPOOL 
WHISTON -* GLASGOW °_ BRISTOL 
MANCHESTER and NEWCASTLE-ON-TYNE 

















The “* Monochromed"’ bore of a tube 
used in ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to /4ft. length. 

HONING up to 30ft. length 

GRINDING (including roll grinding | 5ft. length, 50in. dia.). 














MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corresion or frictional wear must be combated. 





HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome. silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 











7 INDUSTRIAL \> — 
en MONOCHROME IEE meee 
textile machinery parts ‘‘ Monochromed ™ for A “*Monochromed”’ piston used 
a greatly increased life in hydraulic equipment 





MONOCHROME LTD - STUDLEY ROAD - REDDITCH - WORCS - STUDLEY 121 
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eatetatateee ERK RK ae 2 3 
SKK KK KY leetletere GAUGES ARE AVAILABLE IN THE FOLLOWING TYPES:- 


XXX KD 
S5 acete ’ : . : 
The use of electrical wire resistance strain gauges has now (A) Durofix bonded, paper backed, resistance 530 Q to 2000 Q. maximum tem- 


; war serena % 
ee ay weieane x 


been accepted by engineers as one of the most important perature 60°C. Wire wound. 
; K K% means of investigating stresses and strains in all types of (By Araldite bonded, wire wound on Araldite backing. Maximum temperature 
a om 12 structures and machines. 80°C. Resistance 50 Q and 100 Q. 


‘ eco KX The electrical resistance strain gauge consists of a grid of (€) Bakelite bonded, wire wound. High temperature 200°C. Resistance 250 Q. 
REM fine wire bonded to a paper or Araldite membrane which () Foil gauges, linear types, resistance 55 Q. 


ton es : Sie 
estetecestetey BXXS can be cemented to the surface under investigation. The above gauges are available in various designs to meet individual requires 
eeet XY RO Connections are taken from the gauge to apparatus ments, onde wide range of monmaring rg my can be supplied for indicating 
- ‘Ss . : : ; adi H or recording static strains. ‘e for lists 10A, whi 
eee ¢. Sipeseies, reliable and quick readings of the strain particulars of all the above gauges and associated apparatus, =e 


ten 


nemeee, te Foil type strain gauges now available from stock. 


teh 
4 a a Ko oul 
¢ 
H. TINSLEY & CO. LTD. - Werndee Hall - South Norwood London, 5.£.25 


seatate seats SOK) 
eletetetatatetatetoretenenns : 
S550 Telephone: ADDiscombe 6046 -7-8 
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PATENTS BUSINESS OPPORTUNITIES 
BUSINESSES and PREMISES - TENDERS 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES + DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 48/- 
There are red 


si column inch and pro rata. 
rates (i.¢., not on a pro rata basis) for ad 


vertisements 
(12 column inches) and asd eee, e.g., tay 10s. 4-page £48. Full 


12 fines to 1 inch. 


pha 


Series Discounts. For advertisements 1 inch and upwards. 





17, 1958 


Jan. 


* MACHINERY, etc., WANTED - SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 
per single column inch and pro rata. 


Inch Rate. 42/- 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and ope ang fon geen The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter prog 


the sizes for 


Use of Box Number. 2/-, which includes forwarding of replies. 


Dates. ‘‘ Run-on”’ and ‘‘ Semi- 
Friday for publication on following 


y. All advertisements 


yed "’ advertisements by noon Tuesday for publication on Friday same week. 
ree days earlier if proofs are required. 


ress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


“* Displayed "’ and “‘ Iilustrated ’’ advertisements by noon 


Advertisements for publication should be addressed to :— Classified Advertisement Dept., “ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
LONDON 


ST. JOHN STREET, E.C.1 


CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 


LECTURERS 


ions are nee for the Seeks appoint- 


ments, to commence as oo poate 

(a) LECTURERS in 2 ME NICAL ENGI- 
NEERING or CIVIL ENGINEERING subjects, 
with particular reference to ee of Machines, 
Applied Thermodynamics, Strength of Materials or 
Theory of Structures. 

Applicants should be qualified 4 teach to the 
standard of the London Degree Engineering, 
ae in Technology or Higher "National Certi- 

tes. 

Scale: £1236, rising to aes pe 

(b) ASSISTANT LECTURERS (Grade B), for 
the earlier years of the above courses and to assist 
in — _ one required mainly for Engineering 


Scale £686, rising to £1073 p.a., with considerable 
additions for qualifications, training and industrial 


or Er sy experience. 
articulars and forms of application are 
obininable rom the Secretary. 
J. S. TAIT, 
Ph.D., B.Se. (Eng.), M.LE.E., 
E9653 Principal. 


SINGAPORE POLYTECHNIC 
SENIOR LECTURER IN ELECTRICAL 
ENGINEERING 








The Board of Governors invite applications from 
University Graduates and/or Corporate Members of 
an appropriate Engineering Institution with 
industrial and teaching ex in Technical 
College or University. ifications coveri 
power generation and distribution and electri 
—- preferred. Post vacant immediately. 

i rating all allowances :— 
Msi omy ens ogy 


—— 
The Malayan Dollar= 2s. 
Appointment of overseas person meet ‘be on contract 
for 6 years with option of posed for further three 


soe. Favourable Endowment Insurance Sanne : 
or arrangements to continue F.S.S.U. policy might 
be Accommodation, with heavy furniture, at 
& rental of M§$120 per month ; free medical atten- 
tion ; free passages for overseas member of staff, 
wife and up to 3 children under 18 on first appoint- 
ment, leave and completion of service ; home leave 
at the rate of 2 months per year's service ; maximum 
tour 2 years. 
Application forms (4 copies) and further informa- 
tion, obtainable from the Council for Overseas 
Co! 12, Lincoln’s Inn Fields, London, W.C.2. 
Closing date 31st January, 1958. £9877 


UNIVERSITY OF GLASGOW 








LC.l. RESEARCH FELLOWSHIPS 





pplications are invited for LCI. RESEARCH 
FELLOWSHIPS in Biochemistry, Chemistry, Engi- 
Pharmacology, or Physics, to which some 

made during the current 


neering, 
appointments may 
intments will date from 


The ap 


academic year. 

Ist October, I 1958. The | ‘eliows will hold the status 
of in the University. The salary will 
ya ph ifications and experience, but will 


‘oO 
28th February, 1958, to aeons from whom 
further ’ 
ROBT. T. HUTCHESON, 
Secretary of University Court. 


PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 


APPOINTMENTS 





lications invited for the followin; gr for 

with Full-time and/or Part-time elease 

and Evening Students aged 15 to 18 years ‘sarshem 
F.E. salary scales—Assistant, Grade A, A, £ATS by £25 
to £900 (men); Assistant, Grade B, £650 by £25 to 
£1025 (men), plus London Allowance and additions 
for training and qualifications ; increments within 
salary scale for experience. Application forms from 
oad ee at the Colleges to be returned by 3ist 


BRIXTON DAY COLLEGE Ty Evening Depart- 
ment), 56, Brixton Hill, S. 

(1) ASSISTANT, Grade B, to Direct the Teaching 

of rade mores throughout the gd ; ability to 


h Elemen Science an advan 
0) ASSISTA . Grade A: a (ad for mee oy 
or 


Science for Technical Course Students : 

Technical Drawing. 

KINGSWAY DAY COLLEGE (with Evening 
Department), Keeley Street, Kingsway, C.2. 


(1) ASSISTANT, Grade B, to be Senior Science 
Teacher, and (2) ASSISTANT, Grade A. At least 


two of the follo — offered : Biology, 
Chemistry, Physics, Science and Mathe- 
matics for work of G.C.E. EC ” level), First Year 
O.N.C., &c. ; the post desired should be indicated. 
(32). E9882 





WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 





ASSISTANT GRADE B IN MECHANICAL 
ENGINEERING 





hy lications are invited for a t as ASSISTANT 

E BIN yg, ENGINEERING. 

didates should hold in Mechanical 

or equivalent. = ification, ag have 

practical experience in industry or in teaching. Salary 
scale £650 by £25 to £1025, with additions. 

Further particulars and application form will be sent 

Last date for receipt of applica- 


by the 
tions, Friday, 3ist January, 1958. 
E. C. SMITH, 
E9869 Principal. 





LONDON COUNTY COUNCIL 


BRIXTON SCHOOL OF BUILDING 
SENIOR LECTURER IN CIVIL 
ENGINEERING 





SENIOR LECTURER IN CIVIL ENGINEER- 
ING, to commence Ist May, 1958, or as soon after- 
wards as possible. Applicants must be 
Graduates of a British University and Corporate 
Members of an appropriate professional Institution. 
They must have held a position of responsibility in 
industry, professional practice, research or teaching. 
S. urnham F.E. Beale, £1350 by £50 to £15 

ee ees Sw = - Secretary at the 
School, Fernda! 


. to be returned ba 
3ist January. (37). E9883 





CITY OF LIVERPOOL 





WATER DEPARTMENT 





ASSISTANT (CIVIL ENGINEERING) 


ions are invited fi ye of 
ASSISTANT — ENGINEER G), et 


Aqueduct and W. 
Oswes 





IMPERIAL COLLEGE 


DRAUGHTSMAN 





eS yo oer TSMAN, for 
ried and equip- 
he ment, &c. Salary from £550 to £700 p.a., according 
to  aqualietiions, with superannuation.—Applica- 
tions to Professor Ford, Mechanical 

Department, Imperial College, London, S. ‘ess 


E and have passed Part I 
oeiacen of the Institution of Civil 
hold the necessary exempting qualifications), or hold 
a suitable Degree of a British niversity. 

in the construction or design of works of water supply 
an advantage. Consideration will be given to the 


1958. The appointment is superannuable 
SS ee ey ee Guava: 


in 
. THOMAS ALKER, 
B9904 Town Clesk. 


PUBLIC APPOINTMENTS 





GHANA RAILWAY 





CIVIL ENGINEERS AND ASSISTANTS 





CIVIL — and ASSISTANTS are 

n oe! Department for the 
maintenance  j oo truck, bridges, buildings and 
engineering works on a section of the Railway. 
Candidates should either (a) hold a B.Sc. (Eng.) or 


other reco, Engineering Degree, and must have 
gained not less than 2 practical post-graduate 
experience ; or (b) being not less than 23 years of 


age, have passed Parts I and II of the examinations of 
the = of a Engineers. Practical experi- 
ence in Railway neering will be an advantage. 
Appointment = on contract/gratuity terms 
for 2 tours of 18-24 months each in the salary scale 
£1180 by £50 to £1580; £1660 by £60 to £2080, 
entry point determined by age, qualifications and 
Previous experience. Candidates with either of the 
minimum rn stated above will be appointed 


as ASSISTANT ENGINEERS on the minimum 
point (£1180 a LF owl Candidates who have attained 
their 28th birthday day and are A.M.LC.E. and have 


had at least 5 years’ post-qualification professional 
experience, will enter the £1660 point. Gratuity is 
payable on completion of contract at the rate of 
£8 6s. 8d. to £12 10s. for each completed month of 
residential service. Outfit allowance £30-£60 on 
first appointment and Education allowance for 
children when not resident in Ghana of £100 a child 
for up to three children under 18 years. Free first- 
Class passages for officer, wife and up to three child- 
ren under 18 years. Generous home leave on full 
pay. Income Tax at low local rates. Preservation of 
superannuation or pension rights, where applicable, 
can be arranged. 

For further particulars and application form, write, 
walifications and experience, to the 


Stating age, 
Director of Recruitment, Ghana High Commis- 
sioner’s Office, 13, Belgrave Square, London, 
S.W.1. E9873 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 
WATER POLLUTION RESEARCH 

LABORATORY 





STEVENAGE, HERTS 





SCIENTIFIC OFFICER 





D.S.LR., Water Pollution Research Laboratory, 
* Herts, require SCIENTIFIC OFFICER 
(Physicist, Physical Chemist or Chemical Engineer), 
pte wee with good mathematical ability, to under- 
take: (a) laboratory studies and theoretical considera- 
tion a settlement of flocculating and non-flocculating 
solid particles in quiescent and flowing aqueous 
media, and (b) ibelenery and pilot plant studies of 
influence of design of sedimentation tanks on flow 
of liquid through such tanks, and on settlement of 
sus Particles. 
ain te : Ist or 2nd Class Honours Degree 
try or Chemical Engineering. 
mw * ry £595-£1050. Starting pay according to 
Post-graduate experience and National Service. 
Women’s pay slightly less. Equal Pay Scheme. 
Normal promotion to aos Scientific. Officer in 
mid-thirties (£1370-£1950), 5-day week. Houses 
and flats to rent available to staff of laboratory. 
— from M.L.N.S., Technical and Scientific 


ter (K), 26, King’ Street, London, S.W.1, 
7s F.3/8A. Closing date: 15th February, 





NATIONAL COAL BOARD 





AREA HEADQUARTERS, COLEORTON 





EXPERIENCED ENGINEERING 
DRAUGHTSMEN 





ENGINEERING DRAUGHTSMEN 
— at Area Headquarters, rton. 
nowledge of colliery engineering plant an 
es but not essential. 
Salary accordi Baas pe age and gre within the 
range of £710 to £825 Cot = 


App’ — ‘full ae: 
education, ‘qualifications veg A experience, _— 
of two recent references, to Area Seu’ Mansesr, 

National Coal Board, East Midlands Division, Area 
No. 7, Coleorton, Leicester, not later than 31st 
January, 1958. 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
GENERATING BOARD 





NORTH EASTERN DIVISION 





THIRD ASSISTANT ENGINEER— 
OPERATIONAL RESEARCH SECTION 


pplications are invited for the appointment of 
THIRD ASSISTANT ENGINEER in the Opera- 
tional Research Section of the Generation (Operation) 
Department with Headquarters at Stella North 
Power Station, near Newcastle upon Tyne. 

The work of the Section involves the application 
of operational research techniques to power stations 
for the purpose of increasing plant availability and 
improving the efficiency of operation maintenance. 

Applicants should be qualified mechanical or 
electrical cal engineers and previous experience of opera- 
tional research is desirable, but not essential, as there 
will be opportunities for special training. 

The salary for the appointment (which is super- 
annuable) will be in accordance with the National 
Joint Board Agreement, Schedule “ B,” Grade 6 
(£895-£1110 per annum), and will commence at a 
point commensurate with qualifications and expe- 
rience. 

Forms of gee may be obtained from any 
Divisional O' of the Generating Board, or from 
Divisional Establishments Officer, Central Electricity 
Generating North Eastern Division, Carliol 
House, Newcastle upon Tyne, 1, to whom they should 


be returned to arrive not later than 31st January, 1958. 
E9861 





HORTON ROAD AND CONEY 
HILL HOSPITALS 


GLOUCESTER 
SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required at 
the above Hospitals, which comprise two large 
mental hospitals (1487 beds), 24 miles apart, and 
annexes. 

Salary and conditions in accordance with Whitley 
—e (£915 by £30 (4) by £35 (1) to 

Applicants should have extensive practical experi- 
ence of the operation, maintenance and co-ordination 
of hospital engineering services and should hold an 
engineering qualification at least to the standard 
approved by the Ministry of Health. 

Application form obtainable from the cease 

cretary. 788 





SURREY COUNTY COUNCIL 
APPOINTMENTS 





Applications invited for following appointments :— 

(1) ASSISTANT HEATING ENGINEER, Grade 
IV, £1025-£1175 a plus p.a. London 
Allowance. A.M. V.E. and experience in 
heati a ond | ventilating installations. 

(2) HEA GINEERING' ASSISTANT, 
Grade Il, fro e848 p.a., plus L.A. up to £30 
p.a. Preferably with some experience in layout 
and design of heating and hot water services in 
buildings. 
Full details, cog resent salary and 3 copy testimonials, 

to ae Architect, County Hall, Kingston, as soon 

as possible, E9679 


NORTHAMPTON AND DISTRICT 
HOSPITAL MANAGEMENT 
COMMITTEE 


SUPERINTENDENT ENGINEER 


Applications are invited for for the post of SUPER- 
INTENDENT ENGINEER, who will be responsible 
for the satisfactory operation and maintenance of the 
engi services plant bs appliances (steam, 
mechanical and electrical) of the 4 of fourteen 
on. The officer = a will be based at the 

an Oe ‘ospital, where he will have 
co responsibility for the engineering plant ; 
may also have some duties in connection with the 
aintenance of buildings in the —— rk ream 
should be od ee! in eS x th Ministry of 
rements. ry £1105 by £30 (2 
£40 (1) by £45 () 10 £1293, ¥ £90 G) by 
Applications, stating age and giving details of 
qualihcation and experience, together with = 
d addresses of two ae. should be sen’ 
—. Northamp- 
E9906 @ 





names an 
the Group 
eerloeden ht Pane 1958 
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PUBLIC APPOINTMENTS 





NEW ZEALAND MINISTRY OF 
WORKS 


VACANCIES FOR 
CIVIL ENGINEERING STAFF 





Housing, where essential, will be goovided for 
appointees. Free passages to New Zealand, includ- 
ing families, are included in all cases and financial 
assistance provided towards the cost of transport of 
furniture and personal goods. Positions, qualifica- 
tions desired and commnesns salaries are as follows : 
(1) CIVIL ENGINEERS 

Comeeme © eer of the Ins ge of oe 

ry from 

5 to ti463 pe 
8 Univere ron, TRONS hich 
versity n vil En; whic! 
ome exemption from the final Parts I and IJ of the 

A.M.LC.E. examination or an equivalent examina- 
poms ee salaries from £810 to £1080 per 


G). ENGINEERING ASSISTANTS 
Preference will be given to applicants with Higher 
National ro he in (Civil), but appli- 
cations will be considered from men holding Ordinary 
National Certificate or a General Certificate of Educa- 
tion where they have had at least 8 years’ appropriate 
salaries from £810 up to 


ayer CIVIL ER ENGINEERING at neler 
inary or Higher National Certificate or eq 
By ba phe experience at the drawl wing 
board, but applicants with G.C.E. will be conside: 
Commencing salaries from £535 up to £1150 per 
— in accordance with experience and qualifica- 


Vacancies exist in the design and construction of a 
number of large hydro-electric developmental 
— and on many other types of civil engineering 


= slicants must = resident in the United a 
or Hive ond d must be ee aes led 
their National Service ob! —_—- 

Inquiries, mentioning $ paper and quoting 
reference No. B11/30/8, also eating the type and 
—_ of position sought, should be addressed to 

ye a mmissioner for New Zealand, 415, 
Sak don, W.C.2. Full details of duties, expe- 
rience desired, and general information on the con- 
ditions of poh me ney in the New Zealand Public 
Service, together with application forms, will then be 
furnished. Completed application forms on be 
lodged not later than 10th February. E9731 





EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 





ASSISTANT ENGINEERS 





— ASSISTANT ENGINEER.—Candidates 
uld be Corporate Members of Institution of 
Mechanical Engineers or have been professionally 
in National Health Service at January, 1953. 
ust be capable of designing, drafting specifications 
and working drawings, and supervision of contracts 
for mechanical engineering services within hospitals, 
pee ge heating, ventilation, hot and cold water 
team botler plant, laundries, kitchens, &c. 
in 5 ie earening and reporting upon —- 
installations desirable. Come at supervision 0! 
or staff. Salary: £1010—£1 
ASSISTANT ENGINEERS (MECHANICAL). — 
Candidates should be A.M.I.H.V.E. or ay 
Members of I.H.V.E., or equivalent. Experience in 
design and installation of heating, ventilating, steam 


boiler plant and services, &c., as applicable to 
hospi desirable but not essential. ary : £700- 
£1015—additional increments within scale based on 


experience and age may be granted. 

Applications, stating age, qualifications, experience 
and details of present position (salary, &c.), with 
names of two referees, to Secretary of Board, 117, 
— Road, Cambridge, by 3ist January, 
1 





NEW ZEALAND GOVERNMENT 





STATE HYDRO-ELECTRIC DEPARTMENT 





MERCER STEAM POWER STATION 





STATION CHEMIST, MERCER 





Applications are invited for the position of 
STATION CHEMIST, Mercer. Salary £1000/£1040 


p.a 

The Mercer station, scheduled for initial operation 
in July, 1958, will have an ultimate capacity of 
180 megawatts, comprising 6 units of 30 megawatts. 
Boilers will be pulverised coal fired, with steam con- 
ditions 635 p.s.i., 865 deg. F. 

Applicants should have had laboratory experience 
in a modern steam power station and be familiar 
with the associated problems of operation at high 
pressure and temperature. A recognised qualification 
for the duties is desired. 

Appointee will be required to reside at the nearby 
departmental power station village, Married accom- 
modation available. 

Forms of application, together with further par- 
ticulars and information, may be obtained from the 
High Commissioner for New Zealand, 415, Strand, 
London, W.C.2. Closing date for applications 
28 February, 1958. E98 


GOVERNMENT OF IRAQ 


DEVELOPMENT BOARD AND MINISTRY 
OF DEVELOPMENT 


CHIEF MECHANICAL AND 
ELECTRICAL ENGINEER 


Applications are invited vited from suita ‘NICAL 
Pann for the post of CHIEF MECHA 
AND ELECTRICAL ENGINEER for Large 





Buildings in Baghdad. 
Further particulars may be obtained from the 
Commerciel Attaché, Ro is — 21, 
W.7, written 


Queen’s Seale tats, pos 
application should be made. whom 59782 


THE ENGINEER 


PUBLIC APPOINTMENTS 


GHANA INDUSTRIAL 
DEVELOPMENT CORPORATION 








PROJECT OFFICERS (INDUSTRY) 





Applications are invited for two vacant its wi 
the above Corporation. 0 2 

Candidates should have served an indentured 
apprenticeship or have had at least seven years’ 
practical experience in one or more of the fnanu- 
facturing industries embracing mechanical engineer- 
ing and/or chemical engineering and should sub- 
sequently have held responsible technical or super- 
visory posts. Ability to undertake market research 
and to assess the material, plant and labour require- 
ments for new industries, and to supervise the layout 
and installation of machinery, &c., is required. 
Membership of a recognised Engineering Institution 
or a H.N.C. is essential. Candidates should also be 
able to appreciate product design, make drawings 
and write clear, concise reports. 

Initial salary will be fixed between £1250 and £1500 
4 annum, according to qualifications and experience, 


Furnished accommodation at rates £60-£75 per 
annum. Contract period eighteen months, with 
option for extension. Successful applicant will be 
required to join Corporation’s Provident Fund, 
employee’s contribution being calculated at 74 per 
cent. and employer's at 174 per cent. of salary. 

An officer recruited overseas would receive pas- 
sages for himself, wife and up to three children below 
the age of 18, paid leave at the rate of seven days per 
month, and outfit allowance of £30. An interest-free 
transport loan and other generous allowances are 
available, 

Apply, stating age, qualifications and experience, 
to the Director of Recruitment, Ghana High Com- 
missioner’s Office, 13, Belgrave Square, London, 
S.W.1, E9880 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





SPRINGFIELDS WORKS, SALWICK, 
PRESTON, LANCASHIRE 


MANAGER (STEAM AND WATER SECTION) 





The Operations Branch of the United Kingdom 
Atomic orf ty Industrial Group, requires 
a SHOP MANAGER at Springfields Works, Sa! wick, 
Preston, Lancashire, to be responsible to a Power 
Services Engineer for the control and operation of 
the Steam and Water Section. This involves the 
operation of oil and coal fire boiler-houses, mainten- 
ance of boiler-house plant, steam distribution, water 
supply and distribution, heating and ventilatin, 
systems, particularly for ‘the canteens, laundry an 
chemical laboratories. 

A recognised engineering apprenticeship, con- 
siderable experience in labour control, and a good 
knowledge of workshop practice, covering the work 
of fitters, laggers and plumbers are required. Experi- 
ence in the operation and maintenance of boilers and 
boiler-house plant is essential. Knowledge of esti- 
mating, progressing and costin; oe experience of 
planned maintenance systems is desirable. Possession 
of H.N.C., or equivalent, in Mechanical Engineering 
may be an advantage. 

Salary assessed within scale £1050-£1270. 

Contributory pension sc! 

A house or assistance towards legal expenses on 
house purchase may be available. 

postcard for application form, quoting refer- 
ence 2208, to Works , Springfields Works. 

Closing date : 3rd February, 1958. E9814 





CITY OF BRADFORD 


ENGINEERING ASSISTANTS 





Applications are invited for the following super- 
annuable appointments in the City Engineer and 
Surveyor’s Department on the grades indicated :— 
(a) ENGINEERING ASSISTANTS.—Posts_ 118, 

119, 175, 202. Special Grade, £750-£1030 per 


annum. 

Candidates out ey hold an Engineering 
— oe AS ./A.M.1.Mun.E., and have had 

civil engineering training. 
(by ENC SOONGINEERING ASSISTANT.—Post 42. 
A.P.T. WSpecial (£575-£725 or £750- 

05), according to qualifications. 

Candidates should have good civil engineering 
training, and have completed their professional 
training. Salary on Special Grade will be payable to 
the successful candidate if he holds an Engineering 
Degree or is A.M.L.C.E./A.M.I.Mun.E. 

All candidates should have completed their 
National Service. 

Applications, on forms to be obtained from the 
City Engineer and Surveyor, Town Hall, Bradford, ‘. 
together with three testimonials, must be received 
by the undersigned by 3rd a oan 

LEATHEM, 

Town Hall, 


Town Clerk. 
Bradford, - E9889 


MINISTRY OF SUPPLY 








HAREFIELD, MIDDLESEX 





CHEMIST (METALL URGIST) 


Mi of Susoly seams CHEMIST (METAL- 
to take charge 
h 


treatment 
ee er ee rs Degree i in Metallurgy or 
A p of the Institution of Metallurgists, or 
ivalent. Considerable experience in ae 
creep testing an advantage. 
: £755 $3 (att on 25-1180 Se ee Fg ear te from 


Pa Tech: Regen 
King 8 Fy 4 hg quoting x aati 
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PUBLIC APPOINTMENTS 








= 





Post 1. 

1003/ 
Post 2. 
Post 3. 


Post 4. 


bui 


Qualifications : — 
an apprenticeship and (preferably) have H. 


Salaries : Engineers—I : 


g and engineering will be useful. 


Send 
for engteutien form and details. 





A 7 GeV PROTON SYNCHROTRON 
is being built at 
HARWELL, BERKS. 


The following vacancies exist for 


ENGINEERS ano TECHNICIANS 


To specify general electrical and mechanical plant and services (including contract k 
oo of tenders, project costs and contractors’ claims. pon I I. wi mer 


To prepare estimates and technical cost reports co 
and instrument aspects. (Engineer I or II.) (Ref 10% 1 


To supervise electrical installation, maintain and 0; 
power supply pulsed to a large electro-magnet.) 


To prepare estimates and specifications for mechanical and 
including final cost investigation. A sound background of general knowledge on science, 


neers should be peoiesignalty qualified ; Technicians should have served 


£1790-£2080 ; II: i 

Housing, superannuation and excellent conditions. | 
postcard to Recruitment Officer, A.E.R.E., Didcot, Berks. (quoting appropriate reference), 

E9848 | 








mechanical, electrical, electronic 
/25.) 


te high power plant (a 120,000kVA 
Engineer J.) (Ref. 1005/25.) 


electrical components, 
(Technical Grade I.) (Ref. 1006/25.) 


£1300-£1740 ; Technicians : £1050-£1270. 























METROPOLITAN 
WATER BOARD 
have vacancies for 
ASSISTANT ENGINEERS 
(Civil Engineering). 
Salary scale £945 to £1165 per annum. 


Commencing salary to age, 
qualifications and experience, 
a ge ng oe for promotion to higher 


=e. that ing the normal method of 
lling senior postions. 

Applicants must be Corporate Members 
of the Institution of + an Engineers and have 
had sound en 

HOUSING er OCOMMODe TION MAY 
- “ae AT A REASONABLE 


— hours 9 a.m. to 4.30 p.m. (Mon. 
-m.). Saturday (when on duty) 9 a.m. to 

i noon. Saturday morning leave according 
to service. It is anticipated that a five-day 
week will be introduced later this year. 

Permanent, pensionable posts. 

Staff restaurant, sports clubs, &c. 

Forms Zw! Bo ome apa may be —— 
from the undersigned, quoting reference E. 


Offices of the Board, New River Head, 
Rosebery Avenue, E.C.1. E9812 














TENDERS 











METROPOLITAN WATER BOARD 


TENDERS FOR THE SUPPLY OF 
STORES, &c. 








TENDERS are invited for the SUPPLY of the 
follo GOODS and SERVICES for the period of 
12 months commencing Ist April, 1958 :— 

Contract 


number 
1. Cement, tarmacadam, sand, en ee 
crete slabs, earthenware bases and covers, 


fletton stock ineering and fire bricks, &c. 
2. Brooms, brushes, dies, &c. 
3. Cast and spun iron straight pipes, cast iron 
specials. 
4. Uniform c and caps, mechanics’ overalls, 
shoes, rubber &c. 
5. Cotton oe Sy cloth, wipers, hemp, 
ins, &c. 
6. Motor tyres, tubes, batteries, oils, &c. 
8. Mild steel bars, plates, sheets, a: » 
9. Black bolts and nuts, screws, files, shovels, &c. 
10. ipe and solder, lead s! and 
il fuel oil, kerosene, motor spirit. 
12. Special lubricating oils and 
13. Soaps, polishes 7 o——. oilman’s sundries, 
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TENDERS 











INDIA STORE DEPARTMENT 


HIGH-PRECISION MICRO-OPTICAL JIG 
BORER 





The Director General, India Store Department, 
Government Buildin Bromyard Avenuc, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 

HIGH-PRECISION MICRO-OPTICAL JIG 
BORER, similar to Societe Genevoise Model 1-H ; 
ones tegen a surface 400 x 250mm.:; dist. from 

le to spi end (retracted) : max, 313mm., min. 
~~ guaranteed accuracy 0:002mm. 

Tender schedules and specifications 
obtained from the above address at a. fee of ten 
shillings, which is not refundable. Cheques should 
- a Leg song to ny Commission of India. The 
‘ender forms should state reference 


may be 


ications f 
3062/57/2/SSB/ENG. $s, 
Tenders, complete with specifications, are to be 
submitted ‘by Monday, the 3rd March, 1958. 
E9862 





BOROUGH OF MONMOUTH 


DRAINAGE 


PUMPING PLANT: CONTRACT NO. 2 
TO MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 





The above Council is red to receive 
TENDERS for SIX SETS of Electrically Driven, 
Vertically Arranged, Unchokeable EWAGE 
PUMPS, her with ANCILLARY EQUIP- 


toget 
MENT. The plant will be installed in two pumping 
stations. Two sludge liquor pumps shall be capable 
of a duty of 100 gallons per minute against a total 
head of 26ft ; two recirculation pumps shall be cap- 
able of 360 gallons per minute against a total pees 
of 17ft., and two sewa shall be capa’ 


isk 


drawn. The its may be inspected at 
the offices of the — se -_ a =E 
in n endorsed 
Ss, Sel? este 06 Ga 
on or before noon on a | = March, 1958. 
R. WALLIS, 
Town Clerk’s Office, "Ras Clerk. 
Monmouth. E9901 








EDUCATIONAL 











UNIVERSITY OF LONDON 
KING’S COLLEGE 


DEPARTMENT OF CIVIL 
ENGINEERING 


STUDENTSHIP 


ile Cee an genes 
s College to offer a STUDF? 
Reinforced Concrete 
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UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


STUDENT APPRENTICESHIPS IN 
ATOMIC ENERGY 


The United Kingdom Atomic Energy Autho- 
rity has vacancies for STUDENT APPREN- 
TICES to begin training in September, 1958. 
A iceships will be awarded in Electrical, 
Ehetenic, Mechanical, Chemical and Physics 
E ing and Metallurgy. 

DURATION : 

Five years, with extension if necessary to com- 

jete an cours: of study. 

PRACTI AL TRAINING : ; 

This will be given at one of the following 

i ! Research 


ts :—Atomic 
Establishment, Harwell, Berks, and Winfrith 
Dorset 


Atomic W. Research Establishment, 


eapons 
Aldermaston, Berks ; Industrial Group Works 
in Lancashire, Cheshire and Cumberland. 


THEORETICAL TRAINING : 
Facilities for study include (a) Day Release, 


(b) Sandwich, or (c) Full-time University 
Courses. 
AGE LIMIT : 

Applicants must be under 184 on September 
ist, 1958. 


MINIMUM ENTRY QUALIFICATIONS : 

Rither (1) G.C.E. in 5 subjects, to include the 
following :— 

“O” level in English language. : 

“ A” level in two of the following subjects :— 

Mathematics (or Applied Mathematics), 
Physics, Physics with Chemistry ; or ; 

(2) S2 National Certificate in Engineering at 
age 174 ; S3 National Certificate in Engineering 
at age 184. ; 

A medical examination will be required. _ 

Application forms and further information 
from the Chief Labour Officer, United Kingdom 
Atomic Energy Authority, Bedford Chambers, 
Covent Garden, London, W.C.2. Closing date 
2Bth February, 1958. E9834 FE 





UNIVERSITY OF LONDON 
KING’S COLLEGE 


DEPARTMENT OF CIVIL 
ENGINEERING 


STUDENTSHIP 


A nt from the Nuffield Foundation enables 
King's College to offer a STUDENTSHIP for 
research in Biomechanics, which is the applica- 
tion of the principles of engineering science to 
the practice of surgery and medicine. Candi- 
dates should have a good Honours Degree in 
Engineering or Science. The emoluments will 
be £650 p.a.—Application forms should be 
obtained oon the Registrar, King’s College 
London, Strand, W.C.2 ; completed forms must 
reach him by February 14th, 1958. £9830 £ 





FREE! Brochure giving details of Courses in 
Mechanica! and Production Engineering, Draughts- 
manship, &c., for the A.M.I.Mech.E., A.M.LP.E., 
City and Guilds and other professional examinations. 
—E.M.1. Institutes, Dept. E.30, London, W.4. 
(Associated with H.M.V.). £972 £ 


A.M.L.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nica! Divisions from Elementary to Degree standard. 
Approximately 95 per cent. successes. 144-page 
ee ef free on request.—B.1.E.T. (Dept. 22), 29, 

right’s Lane, London, W.8. E721 & 





SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A PROGRAMMING AND PROGRESSING 
ENGINEER is required on the Civi! Engineer- 
ing Construction of a Major Steelworks at 
Durgapur in India. The Contract is for three 
years, at a salary of £2000 per annum, tax free, 
with bonus, free medical attention, paid leave, 
free passages for families and furnished accom- 
modation at a reasonable rent. 

Applicants should have had at least 3 years’ 
experience on major projects, either with 
Consulting Engineers or Contractors. 

Apply, giving full persona! details and details 
of qualifications and experience, to : 

The Cementation Company, Ltd., 
Durgapur Project, 
20, Albert Embankment, 


LONDON, S.E.1! E9746 a 





A QUALIFIED SENIOR PRODUCTION 
ENGINEER required by well-known N.W. Kent 
company, 2000 employees, engaged on medium-heavy 
mechanical engineering. Applicant's age should be 
between 30 and 40 and must possess Engincering 
Degree or equivalent with at least 5 years’ experience 
in a senior capacity with a firm of similar size. 
T knowledge of modern production methods 
essential with ability to formulate and control pro- 
duction programmes for the entire factory. Pension 
scheme and good prospects.—Apply in confidence, 
giving fullest particulars of age, industrial experience, 
salary required, &c., to BOX No. 643, c/o Dawsons, 
129, Cannon Street, E.C.4. E9890 a 


THE ENGINEER 


SITUATIONS VACANT 


A WELL-KNOWN ORGANISATION 
with world-wide interests wishes to recruit a 
young qualified 
MECHANICAL ENGINEER 
aged 23-30, for appointment as an Assistant 
Engineer within their Production Division. 
The successful applicant will become a member 
of a management team and should be capable of 
accepting a high degree of responsibility within 
3-4 years. This is an attractive opportunity for 
the right man. The organisation is expanding 
and its product is an interesting one. 
Reply, stating full details of age, qualifications 
and experience.—BOX No. E9722, “ The 
Engineer.” A 


AN EXECUTIVE ENGINEER is required as 
Assistant to Works Manager for progressive company 
in West Middlesex, making and marketing extensive 
range of nationally known packaged consumer goods. 
Technical knowledge and supervisory experience in 
works engineering are essential and should include 
oil-fired boilers, production engineering and produc- 
tion management in the processing and automatic 
machinery field. Candidates should be at least up 
to H.N.C. standard and for preference have under- 
gone management training. A starting salary of up 
to £1500 p.a. is envisaged according to qualifications. 
A pension and life insurance scheme is operative. 
Please send full particulars, which will be treated in 
strictest confidence.—BOX No. E9891, “ The Engi- 
neer.”” A 


APPLICATIONS ARE INVITED by the Steetley 
7 ens Co., Ltd, (a member of the Steetley Group 
of Companies) for the position of WORKS ENGI- 
NEER at their substantial and expanding chemical 
works at Hartlepool, Co. Durham, engaged in the 
production of refractory magnesia from dolomite 
and seawater. Exceptional opportunity for capable 
young man between 30/45 years of age, with sound 
knowledge of hydraulics, mechanical handling and 
combustion machinery. Pension and B.U.P.A. 
facilities provided.—Write, stating age and industrial 
experience, to the Managing Director, Steetley Mag- 
nesite Co., Ltd., Palliser Works, Hartlepool, Co. 
Durham. EISil aA 


APPLICATIONS ARE INVITED from those with 
H.N.C. or equivalent qualifications in engineering, 
physics or rubber technology to work in a team 
engaged in tyre development. One position involvs 
the planning and keeping of records of specialised 
tests, another the carrying out of the tests and/cr 
study of the tyres after test.—Applications, in writing, 
to Personnel Manager, quoting J.M.134, Dunlop 
Research Centre, Erdington, Birmingham, * oe 

9 rN 


APPLICATIONS ARE INVITED from ENGI- 
NEERS possessing University Degree or equivalent 
qualifications, and with thorough general knowledge 
of Mechanical and Electrical Engineering, by come 
pany engaged in the sale of heavy engineering and 
electrical products. Salary according to qualifica- 
tions—£1500-£1800 per annum.—Please apply, 
stating technical qualifications and experience, to 
the Managing Director, W. Wykeham and Company 
Limited, 17-19, Cockspur Street, London, S.W.1. 
E1521 a 


ASSISTANT TO CHIEF DRAUGHTSMAN 
required, to assist in control of medium-sized draw- 
ing-offices, engaged on development and maintenance 
work at large works situated in the Midlands. Expc- 
rience of heavy engineering and steel plant work 
preferred. Good opportunity for man with initiative, 
ability, good technical knowledge, experience and 
willingness to take responsibility. Five-day week, 
pension scheme, and good social facilities. Reply, 
stating age, qualifications and experience.—BOX No. 
E1509, “ The Engineer.” A 


ASSISTANT MECHANICAL CONTRACT 
DESIGN ENGINEERS required by firm of 
Consultants in their London Office. Applicants 
must have had a good mechanical training and 
experience, preferably with steam power plants and 
associated equipment. Duties will consist of the 
preparation of specifications, estimates and contract 
documents, and also to assist in the execution of 
large engineering contracts from the design stage 
through to the completion of the work at site. 
Electrical experience and knowledge of nuclear power 
Station practice will be an advantage. The salary 
offered will be according to experience and ability, 
and the post is pensionable.—Applicants must state 
fully their technical qualifications and give full 
particulars of training and experience, which must 
be addressed to the Personnel Officer, Ewbank and 
Partners, Ltd., 10/11, Grosvenor Place, London, 
S.W.1. E9899 a 


ASSISTANT TO MECHANICAL ENGINEER 
required, to deal with technical questions relating to 
the use of copper and copper alloys for general 
engineering purposes. Candidates should have good 
professional qualifications, preferably of Degree 
standard, and practical experience in some branch 
of engineering other than electrical. Age 27-40. 
Salary not less than £1000 per annum. A non- 
contributory superannuation scheme is in force.— 
Applications, stating age, details of training and 
experience, marked “ Personal,’ to the Director, 
Copper Development Association, 55, South Audley 
Street, London, W.1. E9823 a 


BRITISH PETROLEUM COMPANY, LTD. 
has a vacancy in ADEN for a WORKS SAFETY 
OFFICER. Applicants, aged 30-35, must have 
served an engineering apprenticeship and hold at 
least National Certificate in Mechanical Engineering 
or M.O.T. Certificate, but should preferably have 
membership of a recognised professional institution. 
Five years’ practical experience in mechanical and 
chemical engineering, preferably as Safety Officer in 
a refinery, chemical plant or similar heavy industry, 
and a knowledge of Civil Defence organisation and 
industrial fire prevention, together with a sound 
working knowledge of the Factories Acts and Regula- 
tions. Responsibilities include plant safety inspec- 
tions, accident investigations and rting, compila- 
tion of statistics and development of safety education. 
Attractive salary plus generous allowance in local 
currency, good leave arrangements, free passages out 
and home, kit allowance. Pension scheme, free 
medical attention.—Write, giving full particulars, 
quoting F.552, to BOX 3025, c/o 191, Gresham 
House, B.C.2. E9897 a 


SITUATIONS VACANT 





require immediately 
CHIEF DESIGN ENGINEER 

for Iran, to superintend design and development 
work being carried out on a variety of major 
projects, involving mechanical and civil engineer- 
ing, particularly in connection with Pipe Lines, 
Tank Farms and Oil Terminal Installations. 

This appointment will be a permanent one ; 
it will carry a first-class salary, and conditions of 
employment, which will include married 
accommodation, Candidates should have an 
Engineering Degree, be Corporate Members of 
an Engineering Institution, have had previous 
related experience, and be over 35 years old. 


Write to :— 

Personnel Manager, 
CONSTRUCTORS JOHN BROWN LTD., 
73, South Audley Street, London, W.1. 
Tel.: Grosvenor 8331. 

Please quote Ref. E.3395. 


E9875 a 


CEYLON.—MARINE ENGINEER required by 
Established European general Engineering Works for 
Colombo Harbour ship repair work. Applicants 
should be about 30 , having served a continuous 
indentured apprenticeship in a general engineering 
works undertaking marine repairs ; hold First Class 
M.O.T. Certificate in Steam and Diesel, capable of 
making sketches and working drawings, training and 
supervising local mechanics afloat and in dock, and 
preparing estimates in conjunction with the works 
departments. Applications to embody in chron- 
ological order details of service, experience and 
theoretical training to date ; details of agreement 
will be furnished to suitable applicants.—BOX No. 
E1530, “ The Engineer.” A 
CEYLON.—MECHANICAL ENGINEER, about 
30, required by established European general engi- 
neering works, undertaking all classes of work, 
including ship repairs. Applicants must have served 
a full apprenticeship in a similar works, hold inden- 
tures, Higher National Certificate, or equal grade ; 
able to make working drawings and sketches, take off 
quantities, estimate, correspond with and interview 
clients, supervise and train local staff. Applications, 
on foolscap, stating all essential particulars and expe- 
rience in chronological order, and, if any, experience 
in electrical power. Salary, agreement and passage 
details will be furnished only to applicants who have 
the required experience and qualifications —BOX 
No. E1529, “‘ The Engineer.” A 


CHIEF DESIGNER 


A vacancy arises with a comipany in the 
North of England for a Chief Designer, to take 
control of an established team of specialists 
engaged on the design of automobile transmis- 
sion equipment. Applicants must have had 
considerable experience in the design and 
production of gears and gearing assemblies for 
the automobile industry and be fully conversant 
with the problems of mechanical power trans- 
mission. A sound technical background is 
essential and a professional Degree would be an 
advantage. The man appointed will be required 
to discuss technical problems with clients up to 
Director level. The position offers scope for 
early promotion to Senior Management level 
and the initial salary will be commensurate with 
the experience and qualifications of the selected 
candidate. 3 

Applications, quoting reference C.D.1, giving 
all relevant details, should be addressed.— 
BOX No, E9839, “ The Engineer.” A 





CHIEF DRAUGHTSMAN, for small D.O. 
chemical engineering contracting. Up to £1500. 
Minimum requirements H.N.C., experience of 
responsible position and of correspondence. Age 
30-40.—Ring, PAD 2666. E1508 a 





CHIEF DRAUGHTSMAN 


Large, Modern Producers of Man-made 
Fibres require Chief Draughtsman to take 
charge of staff up to 25, working on capital 
projects and maintenance. Experience in 
the Chemical/Textile industry an advantage. 
Minimum qualifications A.M.I.Mech.E. or 
A.M.LChem.E. Applications invited from 
suitable men in age range 30/50. Good salary 
and prospects. Pension scheme, assistance with 
housing. Applications, in confidence, stating 
age, qualifications, experience and previous 
positions in chronological order, addressed to 
the Personnel Manager, British Enka, Ltd., 
Aintree, Liverpool, 9. E9837 a 





CHIEF QUALITY CONTROL 
ENGINEER 


THE ENGINEERING DIVISION of a well- 
known company wishes to appoint a Chief 
Quality Control Engineer to be responsible for 
the Inspection and Quality Control functions 
throughout the factory. Duties will include 
Supervision of Inspectors, Standards Engineers 
and Quality Control Investigators. An appre- 
ciation of Statistical Quality Control, previous 
experience of Inspection and a knowledge of 
A.LD. procedure considered essential. Ideal 
working conditions and staff pension scheme in 
existence.—Write full details concerning educa- 
tion, experience, positions held and salary in 
confidence to Personnel Manager, George 
Angus and Co., Ltd., Oil Seal Division, Coast 
Road, Wallsend, Northumberland. E9838 a 


CHIEF ESTIMATOR for West Midlands firm 
engaged on medium general engineering and steel 
fabrications. Knowledge of current market selling 
values essential. Good salary, pension scheme, 
canteen facilities. Apply.—BOX No. E9841, “ The 
Engineer.” A 





Jan. 17, 1958 
SITUATIONS VACANT 





CIVIL ENGINEER 


THE BAHRAIN PETROLEUM COMPANY, 
LTD., requires the services of a Civil Engineer 
for their design group who has had three or 
more years’ experience since Graduation on such 
work as buildings, roads and jetties. 

A commencing sal. of £1330 per annum, 
without deduction, can be offered in addition to 
which free accommodation and a good living 
allowance are provided with kit allowance, 
pension plan, medical attention and paid local 
and home leaves. 

Apply in writing, with full particulars, to 
Caltex Services Limited, Caltex House, Knights- 
bridge Green, London, S.W.1. E9817 a 


CIVIL ENGINEER, qualified, required for a tour 
of duty in India of probably three years in the first 
instance. It is essential that applicants shall have had 
experience in the design, the supervision of erection 
of heavy industrial type buildings, design of concrete 
Structures and foundations for various types of 
ground and design and lining up of steel structures. 
Age up to 60 would be considered. Salary, £2000 
per annum, with free passages out and home for 
engineer and family, free quarters, medical attention 
and other amenities.—-Apply by letter only, with full 
particulars of qualifications and experience, to the 
Secretary, A.E.I. Overseas Limited, Crown House, 
Aldwych, London, W.C.2. E1522 a 
CONSULTING ENGINEERS, engaged on 
varied R.C, and steel structural works, general civil 
engineering work and foundation problems, require 
capable ASSISTANTS, both for design and for 
detailing. Five-day week and luncheon vouchers.— 
Apply, Maurice Nachshen and Partners, 58, Victoria 
Street, S.W.1. E1510 a 
DESIGN DRAUGHTSMAN required for interest- 
ing project work connected with Turbo-charging of 
Diesel Engines.—Please write full details and an 
indication of salary required, to Personnel Manager, 
Simms Motor Units, Ltd., East Finchley, N.2. 

E9905 a 
DESIGNER - DRAUGHTSMAN (required for 
development work on automatic and semi-automatic 
mechanical handling plant. Experience in heavy 
engineering desirable, but not essential—Applica- 
tions, marked “ Draughtsman,” should be addressed 
to Tubes, Ltd., Desford Lane, Kirby, Muxloe, Nr. 
Leicester, E9860 a 
DESIGNER - DRAUGHTSMAN (‘required by 
Dunlop Rubber Company in their Development 
Division for work on prototype machines for very 
varied development projects. Appointment offers 
excellent prospects to a man capable of following 
projects through to a production stage with a 
minimum of supervision. Candidates age 25-30, 
should have H.N.C., Mechanical Engineering, or 
equivalent.—Applications, in writing, to Personnel 
Manager (J.M.133), Dunlop Research Centre, 
Erdington, Birmingham, 24. E9887 a 
DEVELOPMENT DIVISION is expanding its 
department handling all types of tyres. een men 
with engineering or technical training or experience 
are required, Tyre experience is not necessary, since 
the work covers tyre materials, design, manufacture, 
costing, production and use, and offers the oppo:- 
tunity quickly to obtain a broad technical experience, 
with prospects of promotion.—Write, giving details 
and salary required, to Personnel Manager (J.M.127), 
Dunlop Research Centre, Erdington, Birmingham, 
24. E9886 A 
DRAUGHTSMAN required for design office, 
preferably but not necessarily with experience in the 
design of hydraulic presses and machines ; young 
man with design ability and imagination preferred. 
A pene post with great prospects.—-BOX No. 
E9792, “ The Engineer.” A 
DRAUGHTSMEN ‘required in the following 
categories : Senior and Junior Piping and Instru- 
mentation ; Senior Mechanical, by Engineers in 
City engaged on nuclear/petroleum/chemical plants, 
H.N.C./O.N.C. desirable. Salaries above average. 
S-day week, pension/life assurance and personal 
accident schemes, house purchase assistance, 
luncheon vouchers.—Write full particulars to Head 
Wrightson Processes, Ltd., 24/26, Baltic Street, 
E.C.1. S4 A 
DRAUGHTSMEN, also a TECHNICAL ASSIS1- 
ANT, required for West End office. Railway cr 
automotive experience preferred. Pension scheme, 
also luncheon vouchers provided.—Apply in writing, 
Stating age, experience and salary required, to 
General Manager, British United Traction, Ltd. 
96, Piccadilly, London, W.1. E9846 a 
DRAUGHTSMEN, with experience of reinforced 
concrete and structural steelwork, required in 


Bristol. Permanent, pensionable positions. Please 

state age, qualifications and experience.—BOX No. 

E9878, “‘ The Engineer.” A 
DRAUGHTSMEN 


required for old-established and expanding 
die-casting company in North London. Some 
experience of die-casting or plastic moulds 
essential. Salary up to £1000 per annum. 
Permanent monthly staff appointment with 
comprehensive pension and dependants’ insur- 
ance scheme. Assistance with removal expenses 
in approved cases. Fi y week in pleasant 
modern office ; canteen facilities. —Apply, 
with details of experience, to Personnel Manager, 
UK.7984, A.K. Advg., 212a, Shaftesbury 
Avenue, London, W.C.2. E9842 a 


ELECTRICAL OR MECHANICAL ENGINEER 
wanted by large an company for German- 
English translations. Applications are invited from 
British-trai engineers with some knowledge of 
German, who have an inclination towards translation 
work and desire to work in a good environment in 
Germany for at least 2/3 years. Write, stating age, 
education, experience, salary required.—BOX Ne 
E1525, * The Engineer.” A 
ENGINEER required in Turbocharger artment 

The work will deal mainly with the rah ean of 
Turbocharging equipment, but will also involve 
investigation of other projects. Desirable qualifica- 
tions are ree, or equivalent, and thermodynamic 
experience of gas turbines or similar equipment, 
Salary according to ability.—Please forward full 
details to Personnel Manager, Simms Motor Units 

Ltd., East Finchley, N.2. E9874 4 
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ENGINEER (aged 35/40) required to take charge of 
Engineering Department of large laundry and dry 
cleaning works. Laundry experience preferable, but 
an ability to control staff and accept responsibility 
to the Chief Engineer for maintenance, repair and 
installation of plant is essential. Excellent working 
conditions. Pension scheme.—Full particulars, 
including salary required, to the Personnel Officer, 
Lakeland Laundries (Barrow), Ltd., Abbey Road, 
Barrow-in-Furness, Lancs. E1499 a 


ENGINEER (MECHANICAL).—An insurance 
company invites applications from Engineers not over 
35 years, for position as Lift and Crane Engineer 
Surveyor in the London area. Applicants should 
have served an apprenticeship, or equivalent period 
with lift and crane makers, and have a sound theo- 
retical) and practical knowledge of lifts and lifting 
appliances and their maintenance. Technical quali- 
fications Higher or National Certificate (Mechanical). 
Progressive salary scale commencing £735, rising to 
£1060 per annum, plus other expenses and allowances. 
Non-contributory pension scheme. Apply in own 
handwriting. —BOX No. E9772, “ The Engineer.” A 


ESTIMATOR for progressive position with 
prominent London firm of Land and Marine Boiler 
Engineers. Drawing-office experience essential : 
workshop experience an advantage. Attractive 
salary commensurate with experience and qualifica- 





tions.—Write fully, stating age, &c., BOX No. 
1389, c/o Charlies “red and Sons, Ltd., yor 
House, London, E.C.4 E9803 a 


THE 
SITUATIONS VACANT 


ENGINEER BUYERS AND REPRESENTA- 
TIVES’ ASSOCIATION (Limited by Guarantee). 
The Council of this dominant ee organisa- 
tion can_ fill vacancies for Engineer Buyers and 
-Rep ives (no fees—employers or 
mamtbern)-ond to consider application for ber- 
ship from qualified Buyers and Representatives 
associated with the Engineering and Allied Trades.— 
Write E.B.R.A., 47, Vietoria Street, London, $.W.1 
Tel.: ABB 3583 (Employment Licence No. =. 
Licensed annually by the L.C.C. E627 


ENGINEER SURVEYOR.—Leading Insurance 
Office requires Engineer Surveyor for Inspection, 
Pressure Plant, &c. Must have Ist Class M.O.T. 
Certificate with Steam Endorsement or equivalent. 
E.S.A. Scale salary with other benefits. Swansea and 
district.Write, BOX E 633, L.P.E., Romano House, 
399/401, Strand, London, W.C.2. E9820 a 


EXPERIENCED ELECTRICAL ENGINEER, 
preferably with B.Sc., required for Engineering 
Department of City Head Office of large Merchant 
Firm marketing electrical equipment overseas. Good 
salary and prospects for suitable man. Reply, giving 
particulars of age, education and experience, and 
present salary.—BOX No. E9903, *‘ The Engineer.”’ a 


FOREMAN PIPEWORK AND PLANT 
ERECTOR wanted by chemical engineering con- 
tractors as SITE SUPERVISOR ; £800 p.a., plus 
expenses and subsistence. Retirement scheme.— 
BOX No. E1533, “ The Engineer.” A 




















BOOKS and PUBLICATIONS 








PITMAN 
TECHNICAL 


Parker St., 


Kingsway, 
London, WC2. 


ENGINEERING 
ECONOMICS. BOOK II 


Factory Organization and Man- 
agement. By T. H. Burnham, 
B.Sc.Hons.(Lond.), etc., and 
D. H. Bramley, M.1.Mech.E., 
etc. 7th Edition. A comprehen- 
sive study of the subject, covering 
the requirements of the new 
syllabuses on Factory Manage- 
ment and Organizaton as 
developed in the Ministry of 
Education White Paper on Edu- 
cation and Training for Manage- 
ment. 25/- net. 


BOOKS 


BOILER PLANT 
TECHNOLOGY. 


By R. L. Batley, O.B.E.. A.M.I. 
Mech.E., and E. Gordon Barber, 
B.Sc.Hons. (Lond. ), A.R.LC., 

etc. 3rd Edition. This book 
embodies the results of research 
made co-operatively by an en- 
gineer and a chemist and thus 
approaches the subject from a 
scientific as well as from an engi- 
neering angle. The new edition 
has been revised and extended to 


ENGINEERING MACHINE 
SHOP PRACTICE. 


By B. Richard Hilton, Consulting 
Engineer. 3rd Edition. A 
practical guide to engineering 
materials and equipment, with a 
wealth of information on pro- 
duction engineering methods. A 
chapter on tool grinding and 
lapping is included in this 
edition, 15/- net. 


FOUNDRY PRACTICE. 


By W. H. Salmon, Assoc. Met. 
(Sheffield), F.1.M., etc. and E. N. 
Simons. 2nd Edition. A com- 
prehensive treatment of foundry 
work which provides not only a 
practical guide for operatives but 
also an authoritative textbook on 
the subject covering the syllabus 
of the City and Guilds of London 
Institute for intermediate 
students and including specimen 


cover fully the modern develop- 
ments in the subject. 


examination questions. 32/6 net. 
28/- net. 




















“A complete library 
in two volumes..°”’ 


KEMPE’S 


Engineers Year Book 


Edited under the direction of the Editor of “The Engineer” 


1958 (63rd Edition) 
82/6 coins postage 2/64.) 
JUST PUBLISHED 





% 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a con- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 





28 Essex Street, 





Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
Strand, London, W.C.2 


Telephone: Central 6565 
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SITUATIONS VACANT 


GENERAL MANAGER, to become Managing 
Director, required for small jobbing Engineering 
Works, South London. Mainly aircraft sub-con- 
tracting work, but enterprising project development 
section and drawing-office aims at evolving further 
range of own products, some of which already 
successfully introduced. Mechanical engineering 
qualification, preferably Higher National Certificate 
or better ; management experience if possible on 
sales side and drive and initiative essential. In view 
of possible later promotion of junior staff, this is a 
position for a man between 40 and 50. Salary, 
£1500 to £2000.—Apply te O. W. Roskill, Industrial 
Consultants, 14, Great College Street, London, 
E1S27 a 
H. J. HEINZ CO. LTD., require the services of a 
MECHANICAL ENGINEER, aged 28-32, possess- 
ing A.M.I.Mech.E. or an equivalent qualification. 
Drawing-office and industrial experience is called for, 
preferably in factory plant layout and installations, 
service distribution, modern steam raising plant and 
auxiliaries, and industrial ventilation and heating 
systems. Candidates should also be accustomed to 
working with Consultants and Contractors. The 
position demands the exercise of initiative and energy 
and offers scope in an expanding industry. The 
company operates a non-contributory pension scheme 
and other welfare benefits.—Write, giving details of 
age, training and experience, &c., to Personnel 
Officer, at Harlesden, London, N.W.10. E9851 a 


HEAT TRANSFER AND FLUID FLOW.— 
RESEARCH AND DEVELOPMENT ENGINEER 
required by an old-established engineering company 
in the Glasgow area. Applicants, aged 25-30, should 
have a University Honours Degree in Engineering 
and some research experience. The work would 
involve the theoretical design and practical testing of 
new ty of heat exchanger. A good salary would 
be eal te an applicant with the necessary qualifica- 
tions. Apply, giving age and full particulars.—BOX 
No. E788, “* The Engineer.” A 
HYDRO-ELECTRIC ENGINEER required by 
consulting engineers for planning, design and layout 
of hydro power stations at home and abroad, and, in 
particular, handling of water turbine contracts. 
General knowledge of electrical power station plant 
or civil engineering work is desirable, and experience 
of water turbine design and manufacture would be 
an advantage, though not essential.—Applications, 
with full details of experience and salary required, 
quoting reference WWC, to Merz and McLellan, 
Carliol House, Newcastle upon Tyne. E9893 a 


JUNIOR DRAUGHTSMAN required. Experi- 
ence in mechanical handling plant an advantage. 
Geod prospects.—British Industrial Sand, Ltd., 

High Street, Godstone. E1497 a 
JUNIOR INSTRUMENT DRAUGHTSMEN, 
having completed National Service, required for 
work on large chemical plant installations. A.E.S.D. 
minimum rates or above. Five-day week and super- 
annuation scheme.—Apply by letter, giving details 
of technical education to the Chief Draughtsman, 
Laporte Chemicals Limited, Clifton House, Euston 
Road, London, N.W. E9355 a 
LEADING ELECTRICAL DRAUGHTSMAN 
required, with experience of schemes for H.V. and 
M.V. distribution for heavy industry, illumination 
and equipment for nia building. Applicants 
should be qualified to H.N.C. standard. Salaries 
are assessed in pe Be with age, qualifications 
and experience and will be reviewed annually. 
Contributory superannuation and widow’s pension 
funds are in operation and there are excellent can- 
teen, welfare and recreational facilities. 

Applicants should apply in writing to the Chief 
Engineer, Pilkington Brothers Limited, Cowley Hill 
Works, St. Helens, enclosing a brief history of their 
career and details of their education and qualifica- 
tions. E9881 a 
MECHANICAL DRAUGHTSMAN. — Large 
commercial and industrial organisation has vacancy 
in London head office for a Senior Mechanical 
Draughtsman. Applicants must have had extensive 
experience in layout of machinery and boilers and 
possess a good all-round knowledge of general engi- 
neering. For the right man the prospects are excellent 
and there is a non-contributory pension scheme. 
Write, giving age and details of experience. —BOX 
No, E9750, “ The Engineer.” A 


MECHANICAL PLANT ENGINEER 


Prominent Civil Engineering Group of 
companies with international reputation and 
Headquarters in London, requires PLANT 
ENGINEER for a large undertaking in India. 
Experience in maintaining civil engineering 
plant on large-scale contracts necessary, and in 
the organisation of repairs and the maintenance 
particularly of earth-movi and concreting 
plant, with responsibilities for transportation. 
Engineers without site experience need not 
apply. Successful applicant must be in good 
health and not ex 50 years of age. Other 
openings with senior responsibilities in United 
Kingdom and Overseas likely at a later date. 


Initial tour of 24 years, with probable ex- 
tension. Substantial four-figure salary with 
tax concessions and first-class bonus. Local 
leave and approximately 24 months’ home leave 
at end of tour. Free passages, applicant and 
family. Housing facilities provided. 


Apply in GUARANTEED STRICTEST 
oC SONFIDENCE, stating date and place of birth, 
details of education, names of firms, positions 
held, with salaries and dates, contact 
telephone number, quoting reference A.K. 2800. 


Dr. P. S. de Q. CABOT, 
P. S. CABOT & COMPANY, 
37-41, Bedford Row, 


London, W.C.1. E9835 a 





MECHANICAL SALES ENGINEER, about 23 
and preferably G.I.Mech.E., required for COLOMBO 
by established British company y marketing a wide 
range of engineering products. Initial remuneration 
will be based upon ability and experience, with pro- 
gression entirely dependent upon merit. —- of 
service provide generous home and 

outfit allowances, and there is a ore scheme and 


provident fund.—-BOX No. . Engineer.” 
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MECHANICAL ENGINEERS are invited to 
apply for vacancies in the Chief Engineer’s Depart- 
ment of a very active and flourishing heavy chemical! 
industry of international standing. The continuing 
post-war expansion of the company has been 
associated with a large number of interesting mecha- 
nical engineerin: gn problems in existing and 
future plants an processes. Preference will be given 
to candidates with a University Degree in Mechanical 
Engineering, but those with equivaient professional 
qualifications will also be considered. location 
of these appointments " the North- e of England. 
The age envisaged is 25-35, and the salary will 
normally be in the E... of £1000 to £14 per 
annum. There are, however, some senior posts for 
which the salaries are substantially higher and in 
addition there is an annual bonus. Other conditions 
of service include attractive pension and life assurance 
schemes ; housing assistance is available if required. 
Applications, quoting reference ME.13, should be 
made in writing.—BOX No. E218, “ The Engi- 
neer.” A 





METALLURGIST REQUIRED for 
Senior position in West of Scotland Stee! 
Works, capable of deputising for Chief 
Metallurgist ; should have administration 
experience and accus to handling 
large staff. Applicants should be Graduates 
with a g Degree and experience in works 
control, especially in alloy steel manufac- 
ture. Salary will be in accordance with the 
responsibilities of the job.—-Applications, 
giving full details of age, education, quali- 
fications and experience, should be addressed 
to the Metallurgical Director, BOX No. 
0912, Wm. Porteous and Co., —, 

A 


NATIONAL ESTABLISHED ENGINEERING 
CONSULTANTS require SENIOR DESIGNER 
DRAUGHTSMEN, qualified and experienced in 
Reinforced Concrete desi — Permanent, pensionable 
posts in the East Midlands and London area. Salary 
and expenses £950-£1150, according to experience 
and qualifications. Reply with personal details.— 
BOX No. £9799, “ The Engineer.” A 
NATIONAL ESTABLISHED ENGINEERING 
CONSULTANTS offer permanent and pag 
able posts for DRAUGHTSMEN and SENIOR 
DESIGN-DRAUGHTSMEN in the London area. 
Appropriate technical Ys ualifications and experience 
in one or more of the following :—Chemica! plant, 
piping work, pressure vessels, ventilating on general 
mechanical plant layout. Salary and expenses 
£950/£1050 p.a., according to experience and quali- 
fications. —Full personal details to BOX No. E' ~~ 
“* The Engineer.” 
NATIONAL ESTABLISHED consunrine 
ENGINEERS require SENIOR DRAUGHTSMEN, 
ualified and experienced in crane design and detail, 
or assignments in West Midlands and West Scotland. 
Salary plus expense allowance £850-£950 p.a— 
Reply with personal details to BOX No. E9868, *‘ The 
Engineer.” A 
NATIONAL ESTABLISHED CONSULTING 
ENGINEERS require SENIOR DESIGNER 
DRAUGHTSMEN in the London area, for Electri- 
fication Schemes in Heavy Industry. Salary, includ- 
ing London allowance, "E875/£1000 p.a., according 
to experience and qualifications. Optional pension 
scheme.—BOX No. E9900, “ The Engineer.” A 


OPPORTUNITY KNOCKS! 


Yous men are required for coining initially 

as "BUS OPERATING ENGINEERS with a 

view to future —— responsibility in a 

large « ib d in the North of 

England. Opportanity is given over a three- 

year period for experience in all aspects of the 

engineering side of "bus operation and general 
experience of traffic and secretarial procedure. 

The young men required must be willing to 

undertake all forms of duties in the interests of 

gaining experience. Arrangements are made 
for training periods with both chassis and ey 
manufacturers during this three-year \ 

Those to be considered will be :— 

(1) APPRENTICE-trained engineers from either 
vehicle manufacturing or genera' engineering 
industries aged 21/25, with external Degree, 
H.N.C. or N.C. 

(2) GRADUATES with Engineering Degree 
sesking necessary apprenticeship period for 

rofessional institution membership 

all facilities are availble et modern tech 
nical co in a University City for con- 
tinuation of study of both Engineering, Trans- 
port and yf mes Be subjects. Necessary 
arran) ts for un these studi«s 
would be available. 

Ample accommodation in surrounding area ; 
travel and recreational facilities excellent. 

Pullest details of general and technical 
education, qualifications and examinations and 
practical experience or ee 
No. E1543, “ The Engineer.” 








POWER RECTIFIERS 


A large manufacturing firm in the Midlands 
pa re ype to assist in development 
a gn of high-power rectifier equipments. 
The department rectifiers of all modern 
types . ~ for all kinds ot sopientionn, a 


not necessary, but ar 
Electrical or M Degree or gm 
equivalent, and some pac 
desirable. ery residential district, “with 


Agely, with full details, to BOX No. E9871, 
Engineer.” 





Classified Advts. continued on page 130 
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OPPORTUNITIES OFFERED TO 
MECHANICAL ENGINEERS AND 
TOP GRADE DRAUGHTSMEN 





PRODUCTION MANAGER 
A vacancy exists for a Production Manager 
with a firm of gear and transmission 





PROJECT ENGINEERS 
CHEMICAL AND MECHANICAL 





RICHARDSONS WESTGARTH 
(HARTLEPOOL), LIMITED, 
have a vacancy for an 
ELECTRICAL ENGINEER 

ite to @ Rawp-ctess eppertentity Gos 0 Gontuate 

who — experience in turbo-alternator 
are pension and life assurance schemes in 
will be treated in strict confidence 
and be addressed to the Group Personnel 
Officer, Richardsons eee Os and Co., Ltd., 

Northumberland Engine Works, Walisend. 7" 





RICHARDSONS WESTGARTH AND 
co., LIMITED, 
ire a 

SENIOR METALLURGIST 
The post, which is at Hartlepool, is a new one, 
control of a Metallurgical Laboratory 
“Soe Degree | together 
8 Oo 

with industrial experience, are 

The salary will be § be ‘toed and the 


prospects to the right 
1 Tere are Peonon and Life Assurance Schemes 


which will be treated in strict 
Ltd., 
Weleend.” 


sheuld be addressed to the 
Officer, Richardsons, Westgarth and 
Northumberland Engine Works, 
E9821 a 
SALES ENGINEER required by City firm (E.C.3) 
for London and the South with experience in 
machine tools and eS Only pad 
initiative, good presence sound tachaleal “ 
ground need apply. Staff notified. Applications 
treated in strict confidence. details, age, 
experience, salary.—BOX No. £9833, “ The Eng 
neer.” 
SALES ENGINEER mnieed by a large Merchant 
— in West Africa for their Engineering Depart- 


Eugetens engianerens experience 

ine eten ot between £1300 and £1500 

ge ay ay ig ty 
pension fund, free fur- 


Pabed qurter in Africa and free 
full details.—BOX No. E1523, 


z= 
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REPRESENTATIVE 


required by firm of gear cutters, to take over the 
ie Gel on to le an already well 
Commission The 





RICHARDSONS WESTGARTH AND 
i» LIMITED, 


have a vacancy for a 
TECHNICAL SALES REPRESENTATIVE 


to cover Northern England from their Man- 
c office. 





Applicants “ee | havea first-class knowledge to 
B.Sc. standard of ther y p to 
industrial power i 


tial. 
reports, with complete relative data, on large 
power generating schemes for tendering purposes. 
Preference will be given to applicants having 


established contacts with consu! engineers, 
industrial tions, &c., and who are able 
to negotiate for or large contracts at a high level. 


The post, which is pensionable, offers generous 
remuneration and encouraging prospects to the 
right man. In addition, there are adequate 
expenses and car allowances. 

Applicants are asked to write, in confidence, 

to the Group Personnel Officer, Richardsons 
West and Co., Limited, P.O. Box 2, Wall- 
send, orthumberland. E9896 A 





SALES REPRESENTATIVE, for refractory pro- 
ducts, required in the London area. Previous experi- 
ence and established connections in industries with 
industrial plant using high-temperature refractories 
pref . This is a responsible position offering 
scope. Bonus and pension schemes in operation. 
Write, giving details of age, education and positions 
held. All replies treated in Strict confidence.—BOX 
No. E9864, “‘ The Engineer.” A 





SENIOR DEVELOPMENT ENGINEER 


for a Mechanical 

Engineer. in the a ie ee Baye pe to 
his seapondiniiiiies. ote 

i The successful 


An — in Mechanical Engineer- 
ing, followed by development or 
design i in light to medium 
are the technical qualifications. 
Experience especially in 
dynamics, strength materials or elasticity, 
would be considered valuable. 

Staff conditions, vo pension scheme, &c. 


genuinely qualified for this post. 

—_ write initially to the 
itish Northrop Loom Com- 
Lancashire. 


Secretary, The Bri 
pany, Ltd., Blackburn, E1517 a 


yet ENGINEER for TECHNICAL Sales 
Dept., wired by CENTRALUBE, LTD., Park 
Royal Road. N.W.10. Excellent prospects in rapidly 
nm concern for sound engineer 

rk hard. Knowledge of heavy engineering, fabri. 
cation or German an advantage, but not essential.— 
Confidential replies, stating ull particulars, salary 
and age, to Managing Director, or ‘phone ELGar 
3751. E1490 a 


SENIOR ESTIMATING DESIGNER- 
te at eh mat with administrative ability, 
required for the it of a firm of indus- 
— —— jv Applicants should preferably 
ce in the estimating and design of steel- 

mo hg urnaces. The position is a progressive one 
and salary will be dependent on qualifications and 
experience. Non-contributory pension scheme after 
satisfactory period of employment. Applications, 
giving age. qualifications and experience.—BOX No. 
894, “ The Engineer.” A 


SENIOR REINFORCED CONCRETE DE- 
SIGNERS AND DESIGNER DRAUGHTSMEN 
required for permanent positions on long-term 
development programme in East Midlands. Qualifi- 
cations, H.N.C. or Graduate of Institution. Salary 
and expenses according to experience and qualifica- 
tions. oa. — state —! personal ails. — 
BOX No. E9639, “‘ The Engineer. A 


SHEEPBRIDGE ALLOY CASTINGS, LTD., 
Hamilton Road, Sutton-in-Ashfield, Notts, have a 
VACANCY on their OUTSIDE SALES STAFF. 
Permanent, progressive position with superannuation 
scheme in operation. A good engineering background 

is essential and a knowledge of the stainless steel 
. a be an scoters tal id and 
detai previous ¢ positions 

salary required, to Personnel Officer.” 


SOUTH AFRICA.—Leading 

requires a qualified DESIGNER/DRA HTSMAN 
fer work in Kimberley, in layout, 
design and estimating of mining or 

handling plant, both structural and mecha- 

nical. Ability to carry out initial design and organise 
subsequent stages in Desi office. Compan 

housing pomies pooeaes for masvied enn. Passages paid. 
iety and pension fund. Starting salary 

Pin00 £1450, to qualifications and 


Pm vi plus cost-of. allowance.—BOX No, 
43 “ The Engineer.” a 
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SOLARTRON 
MECHANICAL ENGINEER 
Industrial Controls, Ltd., is seeking 


a Junior Mechanical to work on the 
development and design of hydraulically actuated 

mechanisms. should have 
H.N.C. or equivalent, should have completed 


and 

i in medium or li 
SRE by epee om ah 
mechanisms, prefe ly involving small hydraulic 
de eins 


rset career rapid expansion ahead, and 
Dorking, 


The Pero nnel Officer, 
SOLARTRON ONIC GROUP, LTD. 
Thames Ditton, 


Surrey. E9786 a 


able desi 
i 30-40. Sia ae win hgh f 
quoting t CQ 2. 20, BOX Ni No. oss "The 


TECHNICAL ASSISTANT weapons for Super- 
intendent Engineers’ Department. App plicants should 
be competent Draughtsmen, prefera ly with experi- 
ence in an electrical or mechanical engineering office 
or works. Duties ‘tueds the development and 
maintenance of plant and dr and to 
assist in the planning of a nao bona 
ments in engineering services. Salary range £400 
at 21 years to £510 at 26, rising to £615.—Applica- 
tions, stating age and experience, to with 
names of two referees (who should be present and/ >r 
past employers), to the Group Leices- 
ter Royal Infirmary, within fourteen days of a 
advertisement. E9907 





TECHNICAL AUTHOR required, not over 
age 45, to assume responsibility for the compila- 
tion of Y- 7 and maintenance instruction 


This interesting and progressive pensiona’ 
oad woe ye tie Ga 
echanical Engineer (H.N.C.), wi 


be addressed to the Personnel 
Machine Co., Ltd. Evelyn Street, 





TECHNICAL REPRESENTATIVE 


The British Ermeto Corporation Limited, 
Manufacturers of Valves and Couplings for 
High Pressure Installations, require a Technical 
Representative for the London area. Applicants 
must have had a wide practical experience and 
good technical education. mae eon 
operates a contributory pension scheme with 
life insurance cover. Starting salary will depend 
on past ex and special qualifications for 
the appointment, but will not & less than £1000 
per annum. 

Successful ee will be given a of 
instruction at pany’s juarters, 
Maidenhead. Apply ae writing, oo age and 
—* particulars of past experience. 

British Ermeto Corporation Limited, 

Beacon Works, Hargrave Road, 


Maidenhead, E9829 a 





THE DISTILLERS COMPANY LIMITED 
WORKS ENGINEER 


The British Industrial Solvents Division of the 
company have a vacancy for a Works Engineer 
at oe carbide Fares 4 oo at 
K ig, Glam Candidates should 
bet =. nd. 40 years and should holds 
a in Engineering, a professional engineer- 
ing walification, preferably in mechanical or 
electrical engineering, or its equivalent. Candi- 
dates must have a general engineering back- 
ground and sound o! ing ability; in 
particular their co should include 

planned maintenance, plant construction and 
Civil work. experience in a cement 
or gas works would be appropriate. 


The successful applicant will be responsib! 
for the maintenance of heavy chemical plan‘ 
including lime kilns, conveyors and — 
ancillary equipment. His duties also 
embrace development work, and supervision a 

plant construction. Salary 
qualifications and experience. seen auaallionny 


pension scheme. 


Write : 
Staff Manager, 
Distillers Company Limited, 


21, St. James’s 
London, S.W.1. 


Quote Ref. 6/58. E9854 a 


TECHNICAL SALES ENGINEER, A.M.I. 
Mech.E., and/or B. Se. 
company in Com! and 
The successful candidate will be 
from the Liverpool aren ond carry ull res 
for developing sales in this area. He must be a man 
with initiative, enthusiasm and his ability to negotiate 
Set het ae a new markets. 
eae pectoral age range is 28-35. Apply —BOX 
No. 7, “ The Engineer.” A 


Jan. 17, 1958 


SITUATIONS VACANT 
TECHNICAL SALES CONTOACTS ENGI- 
NEER for medium-heavy marine diesel engine 





makers. he be pce Moe preparation 
tenders and aera of en cme, 
Send i experience, 

wr wd po oo scales EO Nee E1536, “ The Engineer.” 





THE GLACIER METAL CO. LTD., 
invite applications for the post of 
SENIOR DEVELOPMENT ENGINEER 
in its Research and Development Organisation. 
This new appointment arises as a result of the 
large amount of research data on lubricated 
ing available both from the com- 
y's own research and from that of other 
The — a ited will be responsible 

Research - 


to the Manager of the Depart 
ment for handling conversion of this data to bearing 
Soten sepnenen. He will be expected to maintain 

i of , to deal with 


a running survey of published ma 
special design problems, to carry out failure investi- 
tion and produce from time to time 
ign memoranda based upon systematic — 
of selected fields of data. Much of this work invo! 
contact with Sales Organisation and with customers 
and the job provides experience of a very wide field 
M5 the ph Din industry. An Engineering Degree 
essential and = engineering apprenticeship or 
sim id hi he capaci a asd « Sealine i 
s - ave t ity au ly to te pul 
lis! save the capacity its salient points; also 
sotietonm ale clear insight A engineering principles 
to discuss bearing problems with senior engineers 
and starting envisaged is 
£1100 to £1350, with opportunity to earn up to 
£1700 and good prospects of further advancement.— 
Applications should be sent to: Personnel Director 
(Ref. ENG/2), Glacier Metal Co., Ltd., Ealing 
Road, Alperton, Wembley, Middlesex. E9855 a 


VACANCIES in South-West England for SENIOR 
DESIGN-DRAUGHTSMEN, Mechanical os 
Structural, with checking 


scheme, sncelient conditions. oT3OX No. E9885, 
“ The 


WANTED, COMPETENT ENGINEER, pe and to 


40 vears of age, to operate from the London o' 
concern situated in the Wen 


comp 
have sui table sedeions and sone qualifi tions 
and not afraid of = Car available. 
Sui uation scheme ion. State age and 
fi .—BOX . E9776, “* En 
neer.” 


WANTED.—SENIOR JIG AND TOOL 


DRAUGHTSMEN required co situated 
near manuft com- 
ponents for the motor J of 
machine tool design and knowledge of ulics an 
advan Write, stating age, details 

and salary req —BOX ~ 
£9640, “‘ The “a 


WORKS MANAGER required for E 
Factory in East Hants. This a top-grade poste 


applications are invited from 
professional qualifications — oa ee —~| 


experience. commencing at £2000, according 
to ae ae repre: «baby ote instance, 
Posng! et BSS rhe Bagiome to 5 ata a 
X No. E982 


WORKS MANAGER 


lications invited for position with old- 
estab ished, engineering firm on the 
North-East Coast, specialising in steel fabrication 
and machining. 

The appointment offers excellent opportunities 
of advancement to capable executive with sound 
engineering background and personal qualities 
of initiative and determination. Age 40 to 45. 
Pension and insurance scheme. Initial 
commensurate with experience and qualifica- 
tions, about £1600 p.a. 

Applications, with brief essen iculars, 
in strictest confidence, to BOX Ni No.l E a ~ se 


Engineer.” 





WORK STUDY ENGINEER 


required to assist in development of Work 
Study in all its aspects, with emphasis on 
Method Study. Excellent opportunity for 
trained man, age aise —s sound engineering 
qualifications and background and with prac- 
tical experience of method study in an engineer- 
establishment. 


saBlease write, giving apo, salary required, and 


confidence, to : Uni Grinds 
Wheel Co., Ltd., MStahord. E9824 « 


WORKS METALLUAGIST, age 25/35, required 
by large Engineering Group in the North West. 
This i is a new appointment - development work 
over a broad is envisaged, providing excellent 
opportunities for a first-class Metallurgist with wide 
The post will carry an excellent super- 
annuation scheme, ie Rel — sports and social 


ee eae giving 

BOKNo Bisa wereing 

lo. Bis . Tie Engincer.” A 

YOUNG MECHANICAL ENGINEERS wanted 
REPRESENTATIVES 


complete Sate ¥ full yam oy f 
ving tails o 
and tions. -BOX No. E15 


Phe Ensinesr.” A 





© iach leah 
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have been retained 
MSL to advise on the 


appointment of an 


ASSISTANT CHIEF 
ENGINEER 
to become in approximately 2 years 
CHIEF ENGINEER 


for a group of factories situated in a pleasant 
district in the South-West Area of England 
employing approximately 5,000. The 
company, which has shown a steady growth 
over many years, recently embarked on a 
reorganisation and re-equipment programme 
to meet modern conditions. 


The Assistant Chief Engineer will be 
responsible to the present Chief Engineer 
who is acting in a temporary capacity and 
will be expected to take over the full 
responsibilities within two years. His duties 
cover the development of plant, equipment 
and services, from the technical specification 
Stage to installation and he will be expected 
to contribute to further developments which 
have been planned. Occasional visits 
overseas may be required. 


Candidates must have a degree or 
professional qualification, preferably in 
mechanical engineering, and have held a 
similar position covering development, 
design, and steam generation. Experience 
gained in the rubber or plastic industries is 
desirable. 


Preferred age 35-40. Commencing salary 
£2,000--£2,500, rising to over £3,000 on 
taking over the full responsibilities. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.699, to 
M. B. Berks. 


MANAGEMENT SELECTION LIMITED, 
17, Stratton Street, London, W.1. 


E9818 a 


PRODUCTION CONTROL 
MANAGER 


required by leading Motor Car 
Manufacturing Organisation in 
COVENTRY. Applicants must 
have full knowledge and experience 
of latest methods of Production 
Control (including mechanised 
systems) as applied to mass pro- 
duction, and be able to produce 
evidence of having held a similar 
position. 

The post carries a substantia! 
salary and offers excellent prospects. 
Superannuation fund. 

Write, BOX TE.848, c/o 191, 
Gresham House, E.C.2. 

E9815 A 








PLANNING ENGINEERS for Bar and Chucking Automatics and general 
Machine Shop work, including Capstans, Milling, Drilling and Assembly. 
Age 30 or over. O.N.C. and apprenticeship preferred. 


JIG AND TOOL DRAUGHTSMEN.—Age 27 or over. Details as above. 


PRESS TOOL DESIGNER.—Age 25/40, with O.N.C. qualifications. Must 
have served a regular engineering apprenticeship. 


Pension scheme, three weeks’ holiday, Staff Canteen, Sports Club. 
Successful applicants will be rehoused after a reasonable period. 


Applications should be made in writing only in the first instance, giving full 
details of experience and salary required, to :-— 


Labour Manager, 

ALFORD & ALDER (ENGINEERS) LTD., 
Maylands Avenue, 

Hemel Hempstead, Herts. 


E9827 A 














VIBRATION 


Young engineer with degree or 
equivalent qualification requir- 
ed by Engineering Company to 
work on research and develop- 
ment projects connected with 
vibration. Previous industrial 
experience would be a recom- 
mendation. 


Apply:—BOX No. E9822, 
‘The Engineer.” 








ENGINEERS FOR MANAGEMENT 


Applications are invited from men aged 30-35, with either 
a Mechanical Engineering Degret or A.M.1.Mech.E., who 
may wish to leave (or who have already left) the purely 
technical field to enter that of management. 

The main qualities sought in candidates are adaptability, 
a keen brain and the ability to organise and weld groups 
of technicians, shop supervisors and operators into a highly 
efficient team. 

If you think this may be the opportunity you are seeking, 
do not let possible housing problems deter you. 
Applications, which will be treated in confidence, should 
state all the facts which you would wish to know if you had 
to make a selection at the receiving end. 


Please write to (Mr.) J. E. Glendenning c/o 
MICHELIN TYRE CO. LTD., 
STOKE-ON-TRENT 


quoting reference TS.2/E. 
E9849 A 




















HEAD WRIGHTSON 


Ever expanding commitments 
in the field of 


NUCLEAR ENGINEERING 


are such that 


SENIOR and JUNIOR 
DESIGN and PROJECT ENGINEERS 


as well as 


FIRST CLASS DRAUGHTSMEN 


are required for their Nuclear Power Division at The Friarage, 
Yarm-on-Tees, Yorkshire, which is a pleasant old market town in 
the heart of the country, but only 5 miles from Stockton-on-Tees. 


First class working conditions with Staff Pension Scheme, assistance 


in housing and house purchase. 


Applications stating age, qualifications 
and salary required to:— 


Personnel Manager, Ref. NP/5, 


Teesdale Iron Works, Thornaby-on-Tees. 0; , 











A qualified Engineer 


with wide 


BOILER PLANT 


experience 
is required in the 


ENGINEERING DIVISION 


of a large company with many production units 


The vacancy is in the Power Plant and Services Department, 
which is responsible for preparing specifications for new boiler 
plants, their selection and testing, investigation of troubles 


and advising on operation of existing plants. 


Location, South Midlands. 


Salary commensurate with ability and experience. 


Box No. E9852, “The Engineer.” 
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W. H. A. ROBERTSON & CO., LIMITED, 
BEDFORD 


have vacancies for :-— 


SENIOR DESIGN 
DRAUGHTSMEN 


for the design and draughting of Rolling 
Mil! plant for Steel Works and Non-Ferrous 
industry 

HOUSES are immediately available for 
short term rental, and assistance will then be 
given for house purchase. Good canteen, 
Recreational facilities and Superannuation 
scheme. 

Applications will be treated as strictly 
confidential and should state age, qualifica- 
tions and experience, and be addressed to 
the Personnel Office, Lynton Works, 


Bedford. 
E9865 a 





HEAD WRIGHTSON & CO. LTD. 


RESEARCH AND DEVELOPMENT 
DEPARTMENT 


GRADUATE 
METALLURGIST 


required to join a new and expanding team 
working on problems associated with the 
building of heat exchangers for nuclear 
power stations. 
Experience in welding and/or ferrous 
metallography desirable but not essential. 
Good conditions, with Pension Scheme and 
assistance in housing and house purchase. 
Applications, stating age, qualifications and 
salary required, to :— 

Personnel Manager, Ref. RD/12, Teesdale 
Iron Works, Thornaby-on-Tees. 


E9866 a 














THE GENERAL ELECTRIC COMPANY LIMITED 
ATOMIC ENERGY DIVISION 
CONTRACTS DEPARTMENT 


Vacancies exist at the Company’s Office at Erith, Kent, for 
ENGINEERS 
to handle mechanical and electrical aspect of contracts for complete 
NUCLEAR POWER STATIONS 
Preference will be given to men holding H.N.C. or equivalent qualification 
Positions are also available in the Contracts Drawing-Office for 
JUNIOR AND SENIOR DRAUGHTSMEN 
for the following work on Nuclear Power Station contracts :— 
(a) Development and detailing of mechanical and structural items. 
(b) Preparing of electrical cabling and wiring layouts. 


(c) Arrangement and layout work on steam, water, and gas pipework and on station 
auxiliaries. 


(d) Detailing and checking work on pressure vessels manufactured to Class I 
standards. 


Applications, giving full particulars of qualifications, experience and age, should be made to 
Personnel Manager (C.E. and D.), The General Electric Company, Limited, Erith, Kent. 


E9720 a 











Motor Industry. 


The Company is an old-established one, with modern factory and offices. 
Canteen, sports club and pension scheme. Three weeks’ annual holiday. 


SUCCESSFUL APPLICANTS WILL BE SUBSEQUENTLY REHOUSED 
IN THE NEW TOWN AFTER A REASONABLE PERIOD. 


Applications to : 


Labour Manager, 

Alford and Alder (Engineers), Limited, 
Maylands Avenue, 

Heme! Hempstead, HERTS. 


RATEFIXER FOR TIME STUDY 
DEPARTMENT 


Experienced in speed and effort rating, incentive schemes and negotiation 
procedure, to be engaged on machining and assembly work, principally for the 





E9751 A 














a vacancy exists 


for a 


QUALIFIED ENGINEER 


in the 


ENGINEERING HEADQUARTERS 


(located in the South Midlands) 


of a 


large company with wide interests and 


many production units. 


Applicants should be between 30 and 40 years of age and possess 
a degree or equivalent qualification. It is desirable that 

they should have had experience in the basic aspects of efficient 
generation, utilization and process integration of factory 

services and also be used to preparing specifications, plant 
selection and general contract engineering. 


Salary commensurate with ability and experience. 


enquiries to Box No. E100, “‘ The Engineer ”’ 











WORLD’S LARGEST ATOMIC POWER STATION 


The English Electric Company Ltd. is at present engaged on the construction 
of the first SOOMW Atomic Power Station at Hinkley Point, Somerset, and 


CONTRACTS ENGINEERS 


to handle this, and other comprehensive projects at Whetstone, Nr. Leicester. 
Applicants must have a degree or H.N.C. in either Mechanical, Heavy 
Electrical or Structural Engineering and a good practical background in one 
of these fields. There are senior posts available for men with previous 
commercial experience, but inexperienced applicants may be considered for 
more junior posts. 

Please write giving full details of qualifications and experience to Dept., C.P.S., 
336/7, Strand, W.C.2., quoting Ref. E 1897J. 


E9816 ~a 


IMPERIAL CHEMICAL INDUSTRIES, LIMITED, 
Billingham Division 
and 
Heavy Organic Chemicals Division 


Careers for 


MECHANICAL ENGINEERS 


The new Heavy Organic Chemicals Division of Imperial Chemical 
Industries, Limited, was formed on Ist January, 1958, and certain 
of the works of the Billingham Division were taken over. This 
has meant an increase in the number of Mechanical Engineers 
required to fill the vacancies resulting from promotions and 
transfers and to undertake the expansion programme for both 
divisions. 

A wide variety of engineering work is available, and the young 
engineer will have the opportunity to gain excellent all-round 
experience. There are immediate vacancies in design, research, 
work study and management. Post-graduate training on full 
salary can also be provided for graduates taking up a first appoint- 
ment this year. 


* Attractive salary scheme. Profit-sharing, pension fund, 
subsidised canteens. 

* Assistance with house purchase and removal expenses for 
married men. 

* Substantial lodging allowance for married men for a 
period of up to six months. 

* Excellent social and games facilities. 


If you hold a University Degree and are interested in the 
possibility of an appointment in either division, we invite you to 
write, giving brief details of age, qualifications and experience, to 
the Staff Manager, Imperial Chemical Industries, Limited, Heavy 
Organic Chemicals Division, Billingham, Co. Durham, quoting 
reference W/H/S. E9850 A 
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THE GENERAL ELECTRIC COMPANY 
LIMITED 


ATOMIC ENERGY DIVISION, 
Erith, Kent, 


Invites applications for the position 
of 
ENGINEER ESTIMATOR 


Applicants should have a wide 
experience in costing Light and 
Heavy Mechanical Engineering 
Plant and Machinery from arrange- 
ment drawings and specifications. 
Experience of estimating structural 
requirements an advantage. 

Apply, stating age, experience, 
&c., to Personnel Manager (EB), 
The General Electric Company, 
Limited, Erith, Kent. E9832 a 














SITUATIONS WANTED | 


— 








ENGINEER-MANAGER, B. Eng., &c., with 
initiative and 20 years’ executive expe. ience in electro- 


mechanical design and manufacture, available. 
Used to taking full responsibility. Good labour 
relations.—_BOX No. E1540, “‘ The Engincer.” & 


GENERAL MANAGE R—A.M.LMechE., 
A.M.LP.E. (40), experience production automobiles, 
aero engines and general engineering. Some iron 
foundry experience, also commercial. Excellent 
record labour relations. Present salary £3000, but 
change to where experience on precision work can 
be fully utilised more important.—BOX No. E1519, 
“The Engineer.” B 


SENIOR REPRESENTATIVE AND OFFICE 
MANAGER, with mechanical engineering back- 
ground and apprenticeship, having reached peak in 
present post, seeks change for chance to earn Sales 
Manager status, based in London.—BOX No. 
E1539, “* The Engineer.” i 





BUSINESS OPPORTUNITIES “f 








INVENTORS.—A_ well-equipped firm of Fabri- 
cating and General Engineers is prepared to examine 
any new Invention, particularly in the Mechanical or 
Agricultural field, with a view to producing on a 
Royalty basis. Write, giving brie :details—BOX 
No, E1334, “ The Engineer.” o 


PATENT AGENT OR INVENTOR.—We are a 
highly reputed Structural Engineering and Welding 
concern with floor space, personnel and equipment 
to deal with suitable item having good potential 
market. Prepared to review any specification 
offering repetition manufacture, preferably in steel 
material but other materials considered. Technical 
and sales assistance available. Write in first instance 
with brief details —BOX No. E1534, “* The Engi- 
neer.” °o 


THE MAGNETIC EQUIPMENT COMPANY, 
LIMITED, invite applications from active firms with 
connection in mechanical handling field to Represent 
Magco vibrators, feeders, conveyors and magnetic 
separators. Technical knowledge essential.—Lake 
Works, Portchester, Hants. E1541 0 





BUSINESSES and PREMISES 








FINSBURY SQUARE (off).—New Commercial 
and Industrial Building. Area about 20,000 sq. ft. 
on Ground, Basement and Four Upper Floors. 
Two main entrances. Loading Dock. Passenger/ 
Goods Lift. Central Heating. Floor loading 
200 Ib. per sq. ft. Rent £9000 p.a. exclusive. Lease 
21 years. Im iate Possession. Sole Agents. 
CHAMBERLAIN & WILLOWS, 23, Moorgate, 
E.C.2. (MET 8001.) E98l1 1. 





Well Equipped 


Structural Steel Factory 
HERTS, LONDON 19 MILES 
FREEHOLD lofty building about 4000 sq. ft. 
25,000 sq. ft. concreted stock yard with gantry, 
electric travelling crane and process plant. 
Joint Sole Agents : 


Knight, Frank & Rutley, 


20, Hanover Square, W.1. MAY 3771. 


Richard Coopman 
F.R.LCS., 
58, Gloucester Place, W.1 


F.A 
ion 0741. E9794 L 








PATENTS 











THE PROPRIETORS of British Patent No. 
714,726 for “AN IMPROVED DEVICE FOR 
THE PRODUCTION OF CENTRIFUGALLY 
CAST SEMI-FINISHED PRODUCTS,” desire to 
enter into negotiations with a firm or firms for the 
Sale of the Patent or for the grant of Licences there- 
under. ey particulars may be obtained from 
Marks and Clerk, 57 and 58, Lincoln’s Inn Fields, 
London, W.C.2. £9895 # 


THE 


AGENCIES 


A MEDIUM-SIZED ENGINEERING 
SUBSIDIARY of a large industrial group has 
considerable precision machining capacity avail- 
able and wishes to appoint AGENTS with estab- 
lished connections among engineering concerns. 

Applications are invited from those fulfilling 
the above conditions. 


BOX No. E1531, “ The Engineer.” D 





ON JAN UARY ISTH Mr. Aete —— 
President of “ The General Supply Co., * of 
Mexico City, and Chairman of the ‘eines 
Factory in Construction “Fabrica Mexicana de 
Magninaria S.A.,” will visit several British industries. 
He would be pleased to associate with some leading 
Manufacturers who would be interested to produce 
their goods in Mexico. Mr. Rudich will be staying 
at the Dorchester Hotel, where he can be —— 
E1538 pb 





FOR HIRE | 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 15 for immediate hire.— 
Bellman: . a ouse, Grosvenor Place, 

1 (Phone, SLOane 5259). Eli2« 








SUB-CONTRACTING 











CAPACITY AVAILABLE for Grey Iron Castings 
Good delivery, highest quality, at competitive prices. 
Short or long runs for light and medium weight. 

F. Parramore and Sons (1924), Ltd., Chapeltown, 
Sheffield. E9909 Mw 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 

~Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (’Phone, Byron 1178). ES75 mw 


CASTINGS in Meehanite Process Cast Iron can be 
undertaken by a well-known engine company in the 
Manchester Area, who have Spare Capacity due to 
improved efficiency. 
Castings large or small. 
Aluminium can also be suppl 
Inquiries to BOX No. St “ The Engineer.”” Mw 


9 ae in Brass or 





E.M.C. ENGINEERING CO. 
(LONDON) LTD. 


SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL. STA 2069. 


PRECISION MACHINING CAPACITY 
Centre Lathe, pstan, Milling, Shaping, 
Drilling, Tapping, Assembling, Jigs, Fixtures and 
Press Tools. A.I.D. and A.R.B. Approved. 
E953 mw 





KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
masters. Up to Sft. by 8ft. max. size. We are die 
copiers to the trade—ARMYTAGE BROS. 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel.: Knottingley 2743/4). E948 mw 


MESSRS. S. A. ATELIERS DE CONSTRUC.- 
TION DE FAMILLEUREUX, Familleureux 
(Belgium) wish to contact British firms with a view to 
Manufacturing, under licence, Mechanical Machines, 
Devices or Appliances likely to be of interest to 
customers in the European Common Market Area. 
Please write to the above address. E1544 mw 


MIDLANDS DESIGN OFFICE, specialising in 
medium-size mobile hydraulic equi 

Capacity for Design and Manufacture o' Toctetypes: 
Production coe also available.—BOX Oo. 
E1476, “ The Engineer. 


PRECISION ENGINEERS.—Personal service for 
preectya: | small quantity machined parts and equip- 
ments. a a development undertaken. A.1.D. 
Approved. wyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (Phone, TER- 
minus 5113/4). E650 mw 


yiffe 


THE SPECIALIGT FOUNDRY 





The Specialist Foundry 
for 
BLACKHEART MALLEABLE 
IRON CASTINGS 
* 

HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
* 

Manufacturers of the 
‘ "se ’ 
PULVERISING MILLS 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 


LUTTERWORTH, Nr. RUGBY 
Tel. 10, 60 & 152 E985 mw 











ENGINEER 


MISCELLANEOUS 


TIME RECORDERS, Sales, Rentals, Service, Tele- 


phone Hop 2239.—Time Recorder Supply and Main- 
tenance ., Ltd., 157-159, Borough High Street, 
London, S.E.1, £608 ; 








MACHINERY Etc. WANTED 





badly Machines of all Types. 

Norman E. Potts (B’ham), Li 30, Moseley Road, 

Birmingham, 12. VIC. 78" in, "1270, » OOS 
PF 





WANTED.—Extension Jibs for 


Raj 84-ton 
Supe, Crane.—BOX No. E9624, The = 





TENSILE TESTING MACHINE, in good con- 
dition, 4 ton, 1 ton, or higher capacity ; power 
driven, adjustable to lin per minute strain rate.— 
BOX No. E1528, “ The Engineer.” F 





| FOR SALE | 








60in. LANG BORING AND FACING 
LATHE 


10in. between centres. 

Sliding bed. 

12 spindle speeds 2-7-330 r.p.m. 

Pedestal type tool holder and compound slide 
rest on separate bed mounted in front of 


mac! 
6tin. hollow spindle. 
Power feeds and rapids to all movements. 
4 face plate chucks. 
a wg year 4 years old. 
eight 17 tons. 


DIMCO (GT. BRITAIN) LIMITED 
415-417, OXFORD STREET, 
LONDON, W.1. 
Tel.: Mayfair 1585. 


600 


READY FOR DESPATCH 


TWO NEW 970kW., 11,000/3/50, HARLAND & 
WOLFF Diesel-driven Alternator Sets, direct- 
coupled at 333 r.p.m., engine 1400 h.p., vertical, 
6-cylinder, 4-stroke, makers type 640SB, with ali 
standard ancillaries, starting equipment. Alterna- 

* tor is totally enclosed with ventilating ducts and 
connected to water cooler. Switchboard including 
exciter control with automatic voltage regulator. 
Alternators can be reconnected for other h.t. 
voltages. 


GEORGE COHEN, 


SONS AND CO., LTD 


E988 G 








Tel.: Shepher 70; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241 E205G 
LATE TYPE 


HEAVY DUTY 
POWER PRESSES 
IN STOCK 


BLISS No. 668, Knuckle Joint, tonnage capacity 
_ platens 39in. by 42in. 3in. stroke, auto. 
39in. dia. rotary table, pneumatic cushions, 

se. . motor $0. 

BLI Toledo No. 667 Knuckle Joint, tonnage 
capacity 1200, platens 37in. by 40in. auto. feed, 
344in. dia. rotary table h.p. motor 35. 

COWLISHAW, WALKER Indenting Press, No. 
EL24. vee-belt, motor drive through double 
one. all steel, 4 tie-bar t type, capacity 600 tons, 

m face 29in. a we Ae omg h.p. — 

WILKINS & Mire 200-ton Double S$ ided, 

platens 3lin. by Sune ion stroke, 3in. adjust- 


ment, h.p. motor 45. 

COWLISHAW, WALKER Blanking Press, No. 
ED6, vee-belt motor drive through double 
| 4 tie-bar type, capacity 200 tons, ram 

3lin. by 22in., stroke 6in., h.p. motor 15. 

BLISS No. 44 Three-Crank Double Action Cutting 
and Cupping Press, area of bolster 2lin. by 26in., 
area of sie slide face 12in. by 16in., area of 
drawing slide face 8in. by 10in., h.p. motor 10. 

Inspection invited 

Full particulars on any of the above gladly sent on 
rr . 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11. 

: RELiance 7201. 


one 
‘Grams : “ Sotoolsag,” London, S.E.11. 


E2ltaG 
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FOR SALE 


FRED WATKINS (BOILERS), LTD. 
RECONDITIONED MACHINERY FOR 


SALE 
styans BOILERS.—Cochran Vertical (New 
ft. 6in., . and 6ft. in dia., | 


7h. Gin., 7ft. 
150 Ib. w.p.; ” reconditioned 8ft. 6in. down to 3ft. 
dia Economic, 4ft. to lift. Sin. dia.; including 
new Tft. and 8ft. dia., 150, 180 and 200 Ib. W.p.; 
300 reconditioned Vertical Crosstube, all sizes. 


AIR COMPRESSORS.—Broomwade 510 cu. — 
Tilghman 365 cu. ft.; Broomwade 300, 200 a 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. dia, 
100 to 500 Ib pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 


,; 22 10-ton joni, lorry mounted, 





nm Steam ; 
travelling type, 90ft. jib ; 

$-ton Wilson Electric, 70ft. jib ; 3-ton Rushworth 
Electric, 65ft. jib ; Steam Loco. 18-ton Brown- 


hoist, son. ns i0-ton Coles, 40ft. jib; 8-ton 
Wilson, 3: ib ; $-ton Smith, SOft. jib; 5-ton 
Cowans SOft. jib; $-ton Grafton, 38ft. 
jib ; a 10-ton Va in, un . 40-60ft. 
span ; 5-ton Henderson, . Thin. » an, 1946 ; 
orris, if. 


5-ton King, 29ft 3in. span ; "2-ton 
span : 2-ton Smith, 34ft. span. 


RAILWAY MATERIAL.—Ruston 80/88 h.p. Diesel 
Loco., electric start, ey ony ol Peckett I4in. by 
Qin. and Jin. by 12in. Steam Locos.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, , &. 


STEEL PIPING.—S0,000ft., 2in. Galvanised new 
60,000ft.., black new; S000, Sin. seamless; 


1000ft., 12in. seamless ; .. i4in. seamless; 
400ft., 18in. riveted ; json 2lin. od. welded 
flanged ; 2lin, FY be 
24in. riveted ; F} 1450ft., 27in. 0.4. welded 


216ft., 48in. riveted; 216ft., 60in. riveted’ 


ee IRON PIPES.—Large stocks = sizes up to 
24in. flanged and s.s. Immediate delivery. 


ional Surplus Ministry Lot New 

and Valves, one 5000, imme- 
diate po Nem below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Goonstel educing 
and i Check Valves. List on request. 


STORAGE TANKS..--300 cylindrica! and rectan 
lar up to 12,000 gallons, Te oil and petrol, also 
sectional steel and cast iron up to 50. 1008 galicns. 

SLING ENGINEERING WORKS, 
,,COLEFORD, GLOS. 





Phone : Coleford 2271/2. E366 a 
HYDRAULIC PRESSES 
Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 
Enquiries from the Specialists :— 
REED BROTHERS (ENGINEERING). LTD., 


Replant Works, a Industrial 
Tel.: Woolwich 7611. 6 lines). E9711 G 





NEW COLCHESTER “MASCOT” SS. and 
S.C. Gap Bed LATHE. 8tin. H.C. by S4in. B.C. 
Price £898. Delivery immediately ex our London 
stock.—Welling and 4, Victoria 
Street, London, S.W.1 ire “e w ABBey 2341). £989 G 





we SO. SESS & nye ae ee SALE.—0-4-0, 
standar order. Post-war machine. 
38 tons.—BO. No ED E9756, " The Engineer.” ' G 


UNIVERSAL baggage ane ay (50-ton 





Coe. os pa Oe Br CMe hments. Available 
57/61, setienet Street, 1. "poess 
GROUP 
RECONDITIONED 


JONES CRANES 
with 3 Months’ Guarantee 
KL.44 Capacity 4 tons 


KL.40 2 3 tons 
KL.22 ie 2 tons 
KL.15 é 15 cwts 
All Jones Cranes receive 12 months’ free 
after-sales service when supplied by:— 
GEORGE COHEN 
Sons and Company Limited 
sg ae 
E9859 a 














Classified Advts. continued on page 134 
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FOR SALE 


LOCOMOTIVES FOR SALE.—A recent large 
enables us to offer the following ran 


of 
ves. Copies of insurance reports available 


application.—R. S. Hayes, Limited, Bridgend, 
Glemengen (Telephone, Bridgend a Lad oe 
or - 


Bore Type ing : 
and and When pres- Net 
Item stroke make built sure weight, 
p.s.i. tons 
1 144x274 00 - 160 22 
ee 
ie 
2 14x22 040 160 22 
Barclay % 
1422 —_ 160 22 
y 
4 14x22 Ail _ 160 22 
rciay 
$s 14x22 040 -~ 160 22 
Barclay 
6 4x2 040 1935 160 22 
Barclay 
7 17x24 040 1934 160 36 
_ 
8 17x22 1940 160 36 
i 
9 17x24 Lm 1941 160 36 
1 
10 17x24 1941 160 36 
pes 
11 17x 24 1944 160 %6 
12 18x26 a 1950 180 404 
Bagnall 


E986 G 





pg eg oer 

W 20,000 c.f.m., 1 5.i.g., trically-driven 

NE YIRBO-COMPRESSOR Ser by DANIEL 
ADAMSON, driven through Davey Brown 
reduction rbox by Met.-Vick. motor, 4145 
b.hp., I r.p.m., 6600/6300/3/50, with control 


AVAILABLE AT REDUCED PRICE. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS 

Tel.: Pudsey 2241. E200 a 





MOBILE CRANES FOR SALE 


One Rapier 84-ton Super Diesel/Electric, fully 
slewing jibs to SOft. é 

Two Rapier 84-ton Super Petrol/Electric, fully 

Two Rapier 6ton Standard Pema, solid 
tyres, diesel conversion availabic. — : 

One Morris 5-ton Petrol/Electric, solid tyres, diesel 

available. ¥ 

One 5-ton Coles/Thornycroft 6 by 4 Diesel, Mark 7, 

wire 


T sotnon Petrol/Blectric, solid tyres. 
4 Super 40 Diesel, 30ft. jib, pneumatics. 
Two 24-ton Morris Petrol/Electric, solid tyres, as 
, diesel conversion availabiec. 
Two ! 2-ton Rapier Full Slewing, crawler mounted, 
: - 


One 2ton Hydracrane, petrol/hydraulic on 4 by 4 
high speed chassis. 


WILLIAM R. SELWOOD LIMITED 


> LER’S FORD, HANTS 
— *"Phone : 2275. E9625 Go 





FOR SALE 


Chaseside Loadmaster “500” Diesel- 

| Fives Loading Shovel, new May, 1957. 

1 cu. yd. Rapier 440 Diesel-driven Excavator with 
shovel or dragline equipment. 

Pag! meme Standard Pet./Elec. Mobile Crane on 


solid tyres. 
6-ton ame Super Pet./Elec. Mobile Crane, on 


solid ru’ tyres. 
WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6. 
E9716 G 





FOR SALE 
leenan Froude, type D.P.X.1 Dynamometer 
Heese 8 OTH. Swinging Field type Dynamo- 
Austin A.5O engine (excellent condition). 


meter 
peer * Benzoie Producers Limited, 
Otterspool Way, 
Watford — 
bn at 2786. E1535 Go 





HUTS for sale. Prompt despatch 
aot ye 30ft. wide huts ; also “ Romney 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and "ott. wide. These buildings are in various 

and comprise steel framework with gal- 


corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Lid. Brampton 


THE ENGINEER 
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FOR SALE 





SYKES MODEL V.10 GEAR 
GENERATING MACHINES 


NEW “MITCHELL” 
S.S. & S.C. 
LATHE, 
Gap Bed 10}in. H.C. 
by 9ft. Sin. B.C. 


Price £1,549 


Delivery immmediately. 

Ex-Stock London.— 
WELLING & WELLING, Ltp., 
4, Victoria Street, 


Capacity Qin. to I4in. for external work : 
capacity 20in. for internal work. Maximum 
pitch 6 D.P. 


F. J. EDWARDS LTD., 
359-361, Euston Road, London, N.W.1. 
EUSton 4681. E9738 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 rp.m., 
400/440/3/50 cycles, complete with control panel 
= reduction gearbox, giving a final speed of 

‘I r.p.m. 


Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD., London, S.W.1. 
wport, e . 
Tek: Nowpest O06 65 tine. Telephone: ABBey 2341 


stein £990 G 











HYDRAULIC PRESSES 
FOR IMMEDIATE DELIVERY 


Five 2000-ton Downstroke Hydraulic Presses by Fielding & Platt, 
tables 5ft. square, daylight 6ft., complete with Fielding & Platt 
pumps and control gear. 


1500-ton Downstroke Hydraulic Press by JOHN SHAW & SONS, 
table 8ft. x 6ft., daylight 284in, complete with Heleshaw pumps 
and control gear. 


1500-ton Downstroke Hydraulic Press by JOHN SHAW & SONS, 
table 60in. x 42in., daylight 62in., complete with control gear. 


1200-ton Multi-Daylight, Upstroke, Hydraulic Press by HUGH 
SMITH, six daylights, steam-heated platens 62in. x 49in., 
complete with V.S.G. pumps and control gear. 


750-ton Downstroke Hydraulic Press by FRANCIS SHAW, table 
4ft. square, daylight 6ft., complete with Towler pumps and 
control gear. 


750-ton Downstroke Hydraulic Press by DANIELS, table 5é6in. 
< 42in., daylight 55in., complete with control gear. 


Three 500-ton Downstroke Hydraulic Presses by HYDRAULIC 
ENGINEERING Co., Chester, tables 54in. x 42in., daylight 
42in., complete with control gear. 


Two 350-ton Downstroke Hydraulic Presses by BRADLEY & 
TURTON, tables 42in. x 37in., daylight 37in., complete with 
control gear. 


Inspection by arrangement. 


GEORGE COHEN SONS & CO. 
LIMITED, 


WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 


STANNINGLEY, Nr. LEEDS. 
Tel:. Pudsey 2241. E9879 








305). 
Road, Bexleyheath, Kent (Tel., Bexleyheath 303) s 








600 


SPECIAL OFFER 


5-ton capacity 
OVERHEAD TRAVELLING 
CRANE 

arranged for cab control by 
Vaughan, fitted with Vestac control, 
supplied new in 1948. Span 
31ft. 24in., height of lift 21ft. 8in.; 
electric supply 400/3/50. 

Price : £1200, ex Works Stan- 
ningley, subject to inspection and 
acceptance. 

GEORGE COHEN 
SONS AND COMPANY, 
LIMITED, 

WOOD LANE, LONDON, W.12. 
*Phone : Shepherds Bush 2070. 


STANNINGLEY, Nr. LEEDS. 
*Phone : Pudsey 2241. E2016 








FOR IMMEDIATE SALE 


Three Electric Box Type 
VITREOUS 
ENAMELLING/ANNEALING 
250kW FURNACES 

Internal dimensions, 54in. wide by 
32in. high by 13ft. deep.Complete 
with loading forks, power-operated 
door and temperature control gear 
0-1000 deg. C., by Cambridge. 

In first-class order throughout 
and available for inspection. 


THE GENERAL ELECTRIC 
CO., LTD., 


Swinton Works, 
Mexborough, Yorks. 


E9828 G 
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RUNNING SHORTP 
REMEMBER... 


WAROS might have 1t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 









FARR 





FOR ALL INDUSTRIAL PURROSES 


including installations for 
GASWORKS HOTELS 
HOSPITALS SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 
Telegrams: Farrar, Newark 1143 


a... eee 
=f Steam with Ate 
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Jan. 17, 1958 
FOR SALE 


LATE TYPE 
SLOTTERS, 
SHAPERS AND PLANERS 
IN STOCK 


SLOTTERS 


BUTLER 2lin. High Production, motor drive with 
automatic and hand long./cross and rotary table 
movements, max. length of stroke 2lin., table 
dia. 4Sin., max. dia. admitted 70in., height under 
ram 44in., long./cross traverse of table 36in./33in., 
ram speeds 9-88 8.p.m., h.p. of motor 15. 

ORMEROD 12in., unused, motor drive with auto- 
matic and hand longitudinal, cross and rotary 
table movements, max. length of stroke 12in., 
table dia. 18}in., max. dia. admitted 50in., long./ 
cross traverse of table 2Sin., four ram s 
9-63 s.p.m., h.p. of motor 8. 

BUTLER 12in. High Production, motor drive, 
with automatic and hand long./cross and rotary 
table movements, max. length of stroke 12in., 
table dia. 30in., max. dia. admitted 44in., long./ 
cross traverse of table 24in., four ram speeds 
21-61 s.p.m., h.p. of motor 7h. 

MUIR 12in. War- Time, motor and vee belt drive 
with automatic and hand long., cross and rotary 
table movements, height admitted 18in., table dia. 
32in., max. dia. admitted 44in., 4 ram speeds, 
17-61 strokes per min., h.p. of motor 74. 

ORMEROD 8in., High Production, motor drive, 
with automatic "and hand long., cross and rotary 
table movements, max. length of stroke 8in., 
table dia. 18in., max. dia. admitted 30in., long./ 
cross traverse of table 134in./154in., 4 ram speeds 
23-71 strokes per min, h.p. of motor 4. 

BUTLER 8in. High Production, motor drive, 
with automatic and hand long., cross and rotary 
table movements, max. length of stroke 8in., 
table dia. 20in., dia. admitted 24in., ram face to 


frame 12in., table traverse long. and cross 154in., 
4 ram speeds, 31-90 strokes per min., h.p. o 
motor 5. 


PLANERS AND SHAPERS 

LIBERTY Openside Planer, single column type, 
with A.C./D.C. generating set drive, two tool 
heads on cross rail and one side head, capacity 
10ft. by 4ft. by 4ft. 

LOUDON Double Column Planer, A.C./D.C. 
generating set drive, two tool heads on cross rail, 
capacity 13ft. by Sft. by Sft. 

NILES, BEMENT, POND Double Column Planer, 
with reversible D.C. motor drive, two tool heads 
on cross rail and one side head, capacity 12ft. by 
5ft. by Sft., h.p. of motor 35. 

BUTLER 32in. Traversing Shaper, double head 
type, with four tables, two-motor drive, max. 
length of stroke 32in., max. distance between 
centres of heads 7ft. 3in., bed length 12ft., h.p 
of motors, each 20. 

Inspection cordially invited. 

Full details on any of the above on request to : 

SOAG MACHINE TOOLS, heat 
JUXON STREET, LAMBETH 
LONDON, S.E.11. 

"Phone : RELiance 7201. 


‘Grams : ‘ Sotoolsag,” London, S.E.11. 
E210 o 





New BRAUCHLI Model AS2050 x 8, All-steel 
Motorised Hydraulic Guillotine, open-ended 
type, with tilting table enabling bevel cuts to be 
made from 0 deg. to 30 deg., capacity 6ft. 6jin. by 
trin. thick, drive to hydraulic pump from electric 
motor for 400/3/50, all gauges. 

BRADLEY & CRAVEN Geared Open Ended 
Guillotine Shearing Machine, undercrank type, 
capacity 84in. wide by in. thick, gap in open 
pen gang with automatic sheet hold-down and all 


BIGWOOD 13-Roll Motorised Plate Levelling 
Machine, capacity 16 S.W.G., size of rolls 50in. 
long by 3 yin. diameter, arranged motor drive for 
440/3/50, weight oun 54 tons. 

MASSEY 2 cwt. Size Pneumatic Power Hammer, 
overhanging type with slides, the tup and anvil are 
set at an angle, longest stroke 14in., centre of tup 
to back 12}in., size of bar worked 2in. to 34in. 
square, complete with anvil. 

CRAIG & NALD Model 400/10 All-Steel 
Motorised Double Geared Press Brake, pressure 
exerted 400 tons, forming capacity 10ft. by jin., 
depth of gap 12in., width between side frames 
82in., stroke about 4in., all electrical equipment 
for 440/3/50, weight about 29 tons 

New MUBEN Bar and Angle ee, ‘Model KSG100, 
motorised 400/440/3/50, crops square and round 
bars 2in., tee iron Sin., beams 6in., channel 6in 

—— raphs of the above are available. 

HINE TOOLS, NEW AND USED, 
of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
i 359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 4681 -3771. 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3. 
Telephone : Central 7606-8. E209 Gc 





FOR SALE.—Belliss & Morcom Self-lubricating 
Steam Engine 9501, Capacity 114kVA., 400 Volts, 
complete with generator, switchboard and Brown 
Boverie Auto Voltage Control. Engine regular! 
maintained and inspected by makers. fers invited, 
ex site—Apply : Newbury Laundry, York Road, 
Newbury. E1si206 


2 GAS PRODUCERS—Wellman Smith Owen 
galusha, 10ft. diameter, 150,000 pn feet per hour 
each. Compléte with vators, &. All 
in To condition.—BOX No. Bis13, “ The ~_— 











AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 
56, VICTORIA STREET 


LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





By order of the DIRECTORS of Messrs. MILI - 
DENE ENGINEERING CO, LTD. on cessaticn 
of business. Messrs. 


FULLER, HORSEY, 


Sons & Cassell 


have been instructed to offer for SALE by AUCTION 
in Lots at “‘ THE BELL” INN, 33 GUILDFORD 
STREET, CHERTSEY, SURREY, on TUESDAY, 
28th JANUARY, 1958, at 12 noon precisely 


NEARLY NEW 
MODERN MACHINE TOOLS 


located at 48, WINDSOR STREET, CHERTSEY, 
SURREY, including Victoria U3 UNIVERSAL 
MILLING MACHINE ; Hardinge Model HLV 
PRECISION LATHE ; Cardiff Major S.S. & S.C. 
LATHE ; Hardinge “model HCT CHUCKING 
LATHE, ‘Imperial UNIVERSAL TOOL & CUTTER 
GRINDER Alba 6S SHAPING MACHINE ; 
ess 4E DRILLING MACHINE ; _Startrite 
AL BANDSAW ; Denbigh HACKSAWING 
MACHINE : Equipment, Tools and Stores. 
Catalogues, when ready, may be obtained from 
Messrs, FULLER, HORSEY SONS & CASSELL, 
Industrial Auctioneers & Valuers, 10, Lloyds Avenue, 
London, E.C.3 9910 3 








| FOR SALE | 


Ww 


STANLEY 7in. CENTRES S.S. and S.C. GAP BED 
LATHES, admits 3ft. between centres, motorised 
for 400/440/3/50 cycles supply, with 12in. 4-jaw 
and 6in, 3-jaw chucks, 12in. faceplate and travelling 


Steady. 

PROGRESSIVE 8tin. CENTRES S.S. and S.C. 
GAP BED LATHE, admits 3ft. between centres, 
motorised for 400/440/3/S0 cycles supply, fitted 
with taper turning attachment, 4-way toolpost, 
bees en Gin. | — — chuck. 

NE SE and L 10sin. 
CENTRES S.S. and S.C. LATHE. Gap Bed, 
admits 6ft. aye centres, motorised for 400/ 
Ra papa epee s supply. 

NE OF KEIGHLEY 10}in. 
rat S.S. and S.C. GAP BED LATHE, 

admits Sft. Sin. between centres, motorised for 

400/440/3/50 cycles supply. 


THO* W. WARD LTD. 








ALBION WORKS - - SHEFFIELD. 
*Phone : 26311. ” *Grams : “ Forward.” 
E214 G4 

35-TON 


ELECTRIC PORTAL WHARF 
CRANE 


Capacity 35 tons at 60ft. radius. Lift 70ft. above 
and 30ft. below rail level. Gauge of —— 40ft., 
admitting 3 lines of standard fe to trac Equipped 
with automatic tipping cra _— to carry standard 
16-ton railway wagon. rics 400-3—50, with 
Ward-Leonard Generator sgn “iftin and tipping 
gear. Built 1945. Perfect order and condition. 


REED weet 3 ~l LTD., 
Wo 
Woolwich Industrial Estate, London, S.E.18. 
elephone : Woolwich 7611/6. 
E9596 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydvontie | Equipment in stock. 


THOMPSON AND SON CRW LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5 





UNUSED 32FT. BY IIN. PLATE ae 
ROLLS, maximum thickness 24in. by 6ft. cold 

daft Top roll 32in. dia., two bottom rolls 18in. 

ike 3 ~ - ge 40 hp. screw down. Weight 

jo. E9870, “* The Engineer.” a 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 
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AUCTIONEERS & VALUERS 









Established 1807 


FULLER, HORSEY 


SONS anp CASSELL 
Speciali 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone : ROYAL 4861 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 
FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


Telephone : 
Monarch 3422 (8 lines) Sites, London 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8. L. JUDSON, F.R.1.C.3., F.A.), 

8. BEDDARD, A.1.MECH.2., F.A.L.P.A 
M. 8S, CHEAVIN, F.A.1. 

G. 8. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 








and threaders, draw 
large quantity of 1 


horizontal twin furnace 


One err say me 
diameter, 14ft. 6in. Working pressure 





SS 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 


1958 Main Location Auctioneers 
January 21-24 Vehicles, etc.,includ- M.O.S. Storage Depot, WALKER, bay ag ¢ 
ing earth moving and Ruddington, Notts. HANSON Ge. EB - 
= construction mya =ate re 
ant > lo’ . 
* (Tel.: 47271.) 
January 21-22 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SON 
including blankets, Didcot, Berks. (Dept. L), 12, Station 
tentage, Road, ae ‘ 
hand tools, etc, (Tel. : ) 
January 28-29 Machine tools, M.O.S. Sub Depot, Lily J.H. NORRIS & SONS, 
ing and miscellaneous Lane, Byley, Middlewich, . LL, 9, Albert 
stores, including :— Cheshire. (Sale at New Cc, Manchester, i 
Islington Public Halls, (Tel.: Blackfriars 8373.) 


Ancoats, Manchester.) 
Centre, capstan and turret lathes, automatics, grinders, millers, radial drills, cold saws, tappers 
resses, etc., shirts, overalls, boots, shoes, b 
. and 24ft. Nissen huts, generator sets, compressors. , alternators, 
electrical and radio equipment, M/T. spares, bearings, Deepwell pumps, ian pangs pumps. and trailers, 
furniture, canteen equipment, nuts, bolts, rivets, paint, chemicals, etc. 


January 31 Miscellaneous stores Returned Stores Depot, J.H. PALMER & SONS 
British Railway Sidings, (Dept. L), Bank Cham- 
Lane, Bridgwater, bers, Burnham on Sea, 
; (Tel.: 2326.) 
February 4-5 ineers stores,con- No. 2 E.S.D., Liphook, CLARKE, GAMMON & 
~ ete plant, cold Hants. (Sale at Drill EMERYS (Dept. L), 71, 
jerri- Hall, Wey Hill, Hasle- High Street, Guildford, 
porary A oagrrosg etc. mere, Surrey. Su , 
ebruary R 4s Depot, FENN. WRIGHT. ‘ko. 
F 7 Miscellaneous stores eturned Stores . 
Reed Hall, Colchester, (Dept. L), 146, H 
Essex Street, Colchester, x 
"(Tel.: 3171.) 
CATALOGUES (6d. each—P.O.s) available only from the Auctioneers shown above. 
SALE BY TENDER 


long. 160 Ib. per square inc Mechanica 
water feed tank. Applications for tenders should be made by January math 1958, to the Director 
of Disposals, Ministry of Supply, Room 627, First Ayenue House, High Holborn, Loadon, W 


ets, —— canvas, ctc., 


baller Gees é be nek cor Bf. Gin 
1 stoker ba 


LA. 
B97S 3 
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4 money-maker 


ON ANY EARTHMOVING CONTRACT! 


This rugged bullgrader has plenty of power and capacity to serve as the small contractor’s major earthmoving 

tool, yet is so compact and manceuvrable as to be a vital auxiliary unit in the big contractor’s fleet. 

Size for size, weight for weight and feature for feature, there’s not another bullgrader to touch it. Its balance is 

perfect, its hydraulics are smooth acting, safe and utterly reliable. Its mechanics are strong and simple. And it 

is so designed that the operator’s vision is never obstructed. 

It’s easy to prove all this by driving it—and an on-the-job trial will gladly be arranged at any time by your 
International Construction Equipment Dealer. 





CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND N. IRELAND 
JAMES BOWEN & SONS LTD. 
EDINBURGH, GLASGOW & ABERDEEN 


R. CRIPPS & CO. LTD. 
NOTTINGHAM & SHILDON 


SAVILLE TRACTORS LTD. 
LONDON, STRATFORD-ON-AVON & BELFAST 


WESTERN CONTRACTORS SERVICES LTD. 
BRISTOL 








INTERNATIONAL BULLGRADER 


powered by the 


BTD-6 CRAWLER TRACTOR 505 exe. 


Blade length....... : 8 ft.6in. 
Blade height........ ra 21lin. 
Blade lift above ground line Se BAS 29 in 
Blade drop below ground line : 13 in. 
Angle of blade from bulldozing position 25° 





INTERNATIONAL 


— International 


CONSTRUCTION EQUIPMENT 
THE FINEST EQUIPMENT ON TYRES AND TRACKS 








INTERNATIONAL HARVESTER COMPANY OF GREAT GRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 
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‘ ‘Supaera’ fine finish, 
high-speed gun 


provides perfect atomization at high speeds, setting new standards of 
performance and finish. Uniform, easily-controlled spray pattern and 


MARK 


lower atomization pressures reduce overspray and ‘ bounce’, resulting in 
substantial savings in finishing costs. 


AERASPRAY ASSOCIATED 


Makers of Spray Guns ; 
Infra Red etc., Stoves ; 


Head Works & Offices: Nechells, Birmingham, 7 
"Phones : 


Air Compressors ; 


EASt 1671-4, etc. 


LIMITED 


Water Wash etc., Spray Booths, Conveyors ; 
Automation Equipment. 


1 VICTORIA ST., LONDON, S.W.1 
*Phones : ABBey 5095-5096 


Also at Glasgow, Manchester Belfast and throughout the world 
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STEAM PURITY... 


Exceptional steam purity with a minimum of Silica carry-over 
is being obtained from ‘‘Brown- Riley”. Boilers equipped with 
our Condenser Type Steam Purifying System. 


Steam purity well below 0.5 p.p.m. is consistently obtained. 


& 
With “Brown-Riley” Units the arrangement of baffles and primary 
separators ensures that the steam is liberated above the working 
water level, and effects definite and rapid separation of steam 
and water. Feed water passes through the Condenser Purifier 
so that the temperature of the Purifier Elements is lower than 
the steam temperature. A certain percentage of the steam is 
consequently condensed as it passes over the Purifier Fins and 
consequently impurities are washed away by the condensate. 
‘“‘Brown-Riley” Purifiers are ruggedly constructed and the design ‘ 
of the system permits easy installation and removal 


JOUN BROWN LAND BOILERS UID 


WHITECROOK : CLYDEBANK GLASGOW 
London Office : 


8, THE SANCTUARY, WESTMINSTER, LONDON, S.W.1 


7/1/04 
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Position of gate lowered 


Diagrammatic cross sec- 
tion showing the concrete 
superstructure (hatched) 
with the operating 
machinery above and the 
gate in the raised position 
inside the superstructure 


Vale Mer UC to Mla M dal-M leh acl acie| 


position at the bottom of 


the guide rails. 


Position of gate 


raised 
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BOILER CONTROL 
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Steam generation is a mechanical process. Its succesful 


} 


HT) 
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automatic control requires not only the precise, im- 


mediate detection of departures from norms, but power — 
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precisely applied—at the final regulating means. 


IP=anh 


Electroflo-Smoot Control employs pneumatics, hydraulics 
and electronics solely or in combination—with good sense 
and unrivalled experience—to suit the specified plant and 


its operating conditions. 


Mn 


| 


The advanced type electronic system not only eliminates 


i 


I 
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t 
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distance transmission lags in high capacity, high energy level 


i 


steam generators, but—through ‘‘steam load’’ control—it provides 
the shortest path from the electrical load change to the com- 


bustion rate. Ask for Publication No. S.848. 


x Electric signal sender to receiving regulator 
or power unjt. System includes integral feed- 











back and bumpless transfer from automatic to 
manual (constant rating) control. 


ELECTROFLO METERS COMPANY LIMITED 
Head Office: Abbey Road, Park Royal, London, N.W.10. 
Factories : Abbey Road and Chase Estate, Park Royal and Maryport, Cumberland 
Telephone: Elgar 7641/8. Grams & Cables: Elflometa, London. Telex: Teler No. 2-3196 





